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ABSTRACT
Male and female high school students participated in an
intervention designed to promote behavior change in food
selection.

The students were divided in two groups.

Group

I received the point-of-purchase cafeteria-based nutrition
education program, and Group II received the point-of
purchase cafeteria based nutrition education program plus a
brief classroom nutrition education intervention.
Evaluation instruments included pre-test, post-test 1, and
post-test 2 written questionnaires, which included food
practices, nutrition knowledge, attitudes and their
perceptions about the school food service and the point-of
purchase intervention.
For behavior change, there was a significant Time
Effect for females Group II with a significant decrease in
both fat and vitamin C. · Both genders in Group II had a
significant decrease in energy intake.

Males in Group II

had a significant decrease in their fat intake and intakes
of calcium and vitamin D.
The results of the comparison of the subjects' mean
nutrient intakes at lunch.intakes showed that energy for
both males and females was below one-third of the RDA, the
standard for the National School Lunch Program.

For calcium

and iron males met one-third of the RDA, while females did
not.

For vitamins A and c, both genders were above the

standard while for vitamin D, both genders were below the
iii

Both genders were above the 530% guideline for

RDA.

proportion of energy from fat; 34% and 31% for males and
females, respectively.
For nutrition knowledge, there was no significant
difference for Time Effect or for Group Effect for either
gender.

For nutrition attitudes, there was a significant

decrease in positive nutrition attitudes only for males
Group II.

For Group Effect, no significant difference was

found.
The frequency of selection for certain targeted foods
showed that for Group I there was a significant increase in
their selection of fresh fruit.

And for females in Group

II, there was significant increase in their selection of low

fat milks.
"Expected taste" was the reason the students gave for
choosing the foods they did on the designated days.

Three

fourths of the students stated that the Best Choice signs
near the serving line "were a good idea".

Recommendations

for greater changes in behavior, knowledge, and attitudes
include a longer, more focused classroom nutrition education
component and cafeteria serving styles which allow students
more choices, especially among vegetables.
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CHAPTER I
INTRODUCTION
During adolescence, distinct physical changes that come
with puberty occur, such as changing body dimensions,
acceleration of physical growth, development of primary and
secondary sexual characteristics, and growth and
differentiation of cognitive ability (Simmons, Borgeson,
Carlton-Ford, 1987; Brooks-Gunn, Peterson, Eichorn, 1985).
Fifty-percent of the ideal adult body weight is gained and
20-25% of linear height is reache� during the teenage years .
Skeletal mass and vital organs, such as the heart, liver,
kidney, thyroid, adrenal glands, gonads, and uterus double

in size (Barnes, 1975).
Although major physical development occurs during the
adolescence stage, desirable health and eating practices
Therefore, good eating

often are minimally followed.

practices need to be reinforced and undesirable practices
replaced by behaviors that lead to desirable physical
development (Marino & King, 1980; Story & Resnick, 1986) .
studies of adolescents' food habits have shown
inadequacies in their total diets for calories, iron,
magnesium, calcium, vitamin C, and vitamin A (Williams &
Worthington-Roberts, 1988; Carroll, Abraham, & Dresser,
1983; McCoy, Kenney, & Kirby, 1984; Skinner, Salvetti, &
Penfield, 1984; U.S. Department of Agriculture, 1980;
1

Pennington, Young, Wilson, �ohnson, & Vanderveen, 1986).
Other studies revealed that poor dietary habits also
included skipped meals and snacks high in salt, sugar, and
fat (Ezell, Skinner,
1986).

&

Penfield, 1985; Story

&

Resnick,

Low intakes of some vitamins and minerals were also

found (Ezell, et al., 1985).
Research indicates that school-based nutrition
education has been quite effective in increasing nutrition
knowledge (Resnicow, Orlandi, Vaccaro, & Wynder, 1989; Byrd
Bredbenner, Shannon, Hsu, & Smith, 1988; Clawson, Summer, &
McPherson, 1984; White & Skinner, 1988; Johnson & Johnson,
1985; Howison, Niedermeyer,

&

Shortridge, 1988).

Unchanged

food behaviors have been reported following nutrition
education (Byrd-Bredbenner, Shannon, Itsu

&

Smith,

1988; Lindholm, Touliatos & Wanberg, 1984; Byrd-Bredbenner,
O'Connell,

&

Shannon, 1982; Demel, Baranowski, Davis,

Thompson, Leonard, Riley, Baranowski, Dudovits, Smyth,
1993).

Others have reported improved food behaviors

(Simons-Morton, Parcel, Baranowski, Forthofer,
1991; Resnicow et al., 1989; White

&

O'Hara,

&

Skinner, 1988; Johnson

& Johnson, 1985; Howison, Niedermeyer, & Shortridge, 1988;
Whitaker, Wright, Koepsell, Finch, Psaty, 1994).
Historically, the assumption has been that informed
individuals will make prudent food choices (Guthrie, 1978).
Unfortunately, adolescents' nutrition knowledge often is
poorly translated into their daily lives (Story
2

&

Resnick, 1986).

According to Birch (1992), children are frequently
exposed to high-fat foods from an early age, and they
associate these foods with the reduction of hunger.

At the

same time, many high-fat foods are also high in sugar and
salt, which often are preferred tastes for children.

As a

result, preferences for high levels of fat in foods may
develop in childhood and may persist through adulthood.
Establishing prudent food habits during adolescence is
important considering the known relationships that exist
between dietary practices and risk factors related to
development of chronic degenerative diseases later in life.
Researchers suggested that food behaviors established as
adolescents will be maintained as adults (Valadian, Berkey,
&

Reed, 1981).
Public health organizations recommend that American

adults decrease their intake of fat and cholesterol and
increase their intake of fiber due to an increased body of
epidemiologic, laboratory, and clinical evidence linking a
high fat/low fiber diet to the development of coronary heart
disease (CHD), cancer, and other disorders (Willet &
MacMahon, 1984; Doll & Pelto, 198 1; Rose, Boyar & Wynder,
198 6; Castelli, Garrison, Wilson, Abbott, Kalousdian, &

Kannel, 198 6; Blackburn, 1983).

The National Academy of

Sciences, the American Heart Association, and the National
Institutes of Health are among those health organizations
making such recommendations (National Academy of Sciences,
3

1982; American Heart Association, 1986; National Cancer
Institute, 1984; the U.S. Department of Health and Human
Services, 1990).
A study of nutrient intakes of adolescents showed poor
compliance with the Dietary Guidelines to reduce fat,
saturated fat, and cholesterol (Read, Harveybester, &
Usinger-Lesquereux, 1988).

Fat intakes of Appalachian

adolescent males were found to be 39% and females 40% of
calories (Skinner, Salvetti, Ezell, Penfield, & Costello,
1985); the current recommendation is 30% of calories from
fat (U.S. Department of Agriculture, Dietary Guidelines for
Americans, 1990).

A contributor to the high fat diets of

many school children was the school lunch, which contained
approximately 40% of total calories (Sandoval, Lockner,
Adkins, 1986; Lilly, Davis, Wilkening, Shank, 1980).
The American Dietetic Association (ADA) position paper
on competitive foods in schools stressed that foods that are
available to students must contribute to their nutrition
needs and to the development of eating habits that are
consistent with the Dietary Guidelines for Americans
nutrition principles (American Dietetic Association, 1991).
The American School Food service Association (ASFSA)
strongly supports implementation of the nutrition principles
of the Dietary Guidelines for Americans in Child Nutrition
.Programs (CNPs).

The five-year strategic plan of the ASFSA

stresses the importance of the implementation of the Dietary
4

Guidelines for Americans in CNPs ("ASFSA:

Shaping, " 1991).

The ASFSA's plan is to assist members in encouraging all
school food authorities to adopt a nutrition policy that
offers foods that are consistent with the Dietary Guidelines
by 1995.
To reduce the fat content in diets of school children,
college students, and adults, many forms of nutrition
education have been used including posters, point-of
purchase nutrition information in cafeterias and vending
machines, restaurants, display cards with nutrient
information, symbols, colored dots, and pamphlets in various
food service areas, school health promotion projects, and
nutrition curricula (Larson-Brown, 1978; Simons-Morton,
Parcel, Baranowski, 1991; Byrd-Bredbenner, Shannon, Hsu, &
Smith, 1988; Jensen, Ferris, Neafsey, & Gorham, 1985;
Martilotta & Guthrie, 1980; Larson-Brown, 1993; Davis
Chervin, Rogers, & Clark, 1985; Almanza, Mason, Widdows, &
Girard, 1993).
Point-of-Purchase information is useful because it has
the ability to reach potential buyers at the time and place
at which the buying decision is made (Quelch & Cannon
Bonventre, 1983).

Results from several supermarket

nutrition education studies have shown that point-of
purchase nutrition programs can increase nutrition knowledge
and awareness and can provide consumers with a catalyst for
making healthful food choices (Levy, 1985; Glascoff, Taylor,
5

Glascof, 1986; Mullis, Hunt, Foster, Hacfeld, Lansing,
Snyder, & Pirie, 1987; Mullis & Pirie, 1988; Hixson, 1988).
In March 1994, USDA's National Food Service Management
Institute (NFSMI) issued a request for proposals on the
evaluation of point-of-choice materials.

The NFSMI

requested an evaluation of the effectiveness of using point
of-choice nutrition education materials to assist students
in elementary and secondary-level schools in making food
choices that were consistent with the nutrition
recommendations in the Dietary Guidelines for Americans.
Since knowledge alone rarely has been sufficient to
promote behavior change, and a discrepancy between
adolescents• health knowledge and their behavior has been
frequently noted (Kanfer & Grimm, 1978; Radius, Dillman, . &
Becker, 1980; Story

&

Resnick, 1986), this study attempted

to make a positive behavior change among students selecting
foods from the school cafeteria.

The intervention was

primarily based in the cafeteria.
Purpose of the Study
The purpose of this research was to determine the
effectiveness of a point-of-purchase cafeteria-based
nutrition education program for high school students.

The

study included the designation of "Best Choice" foods which
students were able to identify by signs posted above
Best Choices were those foods

selected foods and beverages.
6

lowest in fat and highest in specific nutrients known to be
problems in adolescents• diets (ie, calcium, iron, vitamin

A, vitamin c, and vitamin D).

The research used two groups of high school students.
Group I received the point-of-purchase cafeteria-based
intervention only and Group II received point-of-purchase
cafeteria-based intervention plus classroom nutrition
education.

The teachers familiarized the students in Group

II with the Best Choice signs and posters that were posted
in the cafeteria bulletin board with basic nutrition

information about fat, calcium, iron, and vitamins A, c, and

D.

The Best Choice food's nutritional advantages presented

on the signs and posters were relative to the other food
choices available on the serving line on the designated day
and throughout the 6-week intervention program .
To determine the effectiveness of the point-of-purchase
cafeteria-based nutrition education program of Group I and
the point-of-purchase cafeteria-based nutrition education
program plus the classroom nutrition education intervention
of Group II, a pre-assessment and two post-assessments were
administered to both groups for changes in behavior (food
selection), knowledge, and attitudes.

The·time-span between

the pre- and the second post-assessment was seven weeks
(including 1 week of Spring break).

Specifically the study

determined whether the point-of-purchase cafeteria-based

7

nutrition education program helped students make more
nutritious food selections from the school cafeteria line.
Research Hypothesis
Specifically the study tested the following hypotheses:
Null Hypothesis 1:

There are no.significant nutrient

intake differences for the sample divided by both group and
gender due to the Time Effect (i. e. pre-test, post-test 1
and post-test 2).
Null Hypothesis 2:

There are no significant nutrient

intake differences due to Group Effect between males in
Group I vs. Group II or between females, in Group I vs.
Group II.
Null Hypothesis 3:

There are no significant nutrition

knowledge differences for the sample divided by both group
and gender due to the Time Effect.
Null Hypothesis 4:

There are no significant nutrition

knowledge differences due to Group Effect between males in
Group I vs. Group II or between females, Group I vs. Group
II.
Null Hypothesis 5:

There are no significant nutrition

attitude differences for the sample divided by both group
and gender due to the Time Effect.
Null Hypothesis 6:

There are no significant nutrition

attitudes differences due to Group Effect between males in
Group I vs. Group II or between females, Group I vs. Group
8

II.
Null Hypothesis 7:

The frequency with which a food

item is selected for either group will not change
significantly

over time (i.e. pre-test, post-test 1 and

posi-test 2) 1 •

All hypotheses were tested separately for males and
females.
9

CHAPTER II
REVIEW OF LITERATURE
Introduction
Nutrition programs are designed to meet the special
needs of school-aged children by optimizing growth,
preventing deficiencies, developing acceptance of foods,
preventing dental caries, maximizing intellectual
performance, and enhancing fitness.

Concern is focused on

developing healthful. dietary practices to reduce risks of
chronic diseases that could develop later in life (Randall,
1991), as well as meeting current nutrient needs.
Societal and peer pressures, along with cultural
emphasis on a thin body, has made adolescents, especially
females, adopt energy restricted diets, many of which
directly conflict with good nutrition (Storz & Greene, 1983;
Leon, 1980; Macdonald, Wearing & Mease, 1983).
Adolescents• need for independence and identity, concern for
appearance, and active lifestyles have a definite impact on
nutrient intake and food choices (Story and Resnick, 1986).
Eating disorders among teenagers, such as anorexia
nervosa and bulimia, have been related to this group's
involvement with thinness.

Because of the rapid growth rate

and the development of body image during adolescence, eating
disorders are of special concern as they relate to this age
group (Leon, 1980).

School personnel need to know how to
10

work with adolescents and to teach them the skills necessary
for the development of nutritious and health-promoting food
habits.

School personnel must keep up with a variety of

popular diets and fads.· This permits them to design and
implement appropriate and effective nutrition education
programs.

Sensitivity and attention to teenagers' concerns

has the potential to expand ways of communication between
student and teacher, teacher and child nutrition personnel,
and school, family, and community health professionals
(Balentine, Stitt, Bonner & Clark, 1986).
The purpose of providing nutrition information in the
marketplace is to assist consumers' evaluation of
nutritional value and to guide them toward health-promoting
food purchases (Muller, 1984).

Research studies show that

consumers want nutrition information but have demonstrated a
limited technical understanding (Rudell, 1979; Schrayer,
1978; Jacoby, Chestnut & Silberman, 1977; Murray, 1977 &
Daly, 1976; Larson-Brown, 1993).

Other studies have shown a

change in dietary behavior when nutrition information have
been given to them prior to menu selection (Zifferblatt,
Wilbur, & Pinsky, 1980; Zimmerman, 1980; Larson-Brown, 1978;
Almanza, Mason, Widdown,

&

Girard, 1993; Davis-Chervin,

Rogers, & Clark, 1985; Schmitz

&

Fielding, 1986; Olson,

Bisogni, & Thonney, 1982; Muller, 1984).
Media, such as television, radio, newspapers,
magazines, books, and pamphlets, form a bridge that the
11

nutrition educator can use to reach the consumer.

It

bypasses the needs of consumers if the communicator
(educator) does not consider the type of media consumers
use, their fundamental attitudes toward nutrition
information, and their reactions to nutrition information
provided previously through the media (Lambert-Lagace,
1983).
For more than a decade, supermarkets across the country
have given nutrition information in response to the public's
interest in health advertising and nutrition.

The programs

developed to provide this information vary widely in scope,
focus, and origin.
or leaflets.

Some programs consist only of brochures

Others operate on a large scale, using a

variety of formats to deliver nutrition information, from
printed materials (such as shelf labels, fliers, and
posters) to videotapes, food preparation demonstrations, in
store nutritional counseling, and in some cases, radio,
television, and newspaper advertising.

Some programs offer

information about highly publicized dietary elements such as
fat, salt, sugar, and calories; other focus on general
nutrition (Stone, 1987).
Several studies have demonstrated that motivating
supermarkets shoppers to buy healthful foods is possible
(Levy, Schucker, & Tenney, 1988; Mullis et al. , 1987;
Mullis, 1988; Hixson et al. , 1988; Glascoff et al . , 198 6).
Additionally, study results suggest that supermarkets
12

offering these programs may enhance community nutrition
intervention attempts, providing an environment in which
consumers can use their nutrition knowledge to make positive
food selections (Light, 1989).
Several models to explain the factors that influence
dietary behavior have been developed.

These models include

systems such as food production and distribution, economic,
biological, and lifestyle factors (Axelson, 1986; Pelto,
1981).

Besides cultural differences, the wide variation

observed in individual food preferences, and the reasons for
this variation, are still unexplained.

While there is

evidence suggesting a genetic component (Fabsitz, Garrison,
Feinleib, & Hjortland, 1978; Holzinger, 1929; Krondel,
Coleman, Wade, & Milner, 1983; Smith, 1965), a number of
studies have shown that food selection is strongly
influenced by social environment (Birch, 1980; Duncker,
1938; Escalona, 1945; Rozin & Millman, 1987; Birch, 1987;
Borah-Giddens & Falciglia, 1993).
Theory and its Relationship to Program Effectiveness
in Nutrition Education Research
Research to improve nutrition education has gained
interest.

The primary question in the field has emerged

from whether nutrition education is effective to why a given
program works (Sims, 1987).

Nutrition education research is

applied behavioral science; therefore it includes what is
13

known about nutrition-related human conduct (i. e. knowledge,
attitudes, and behavior).

Theory describes events and

explains relationships by organizing principles and concepts
(Novak

&

Gowin, 1984); therefore, theory-based research has

the potential to greatly improve the effectiveness in
nutrition education.

Nutrition education literature offers

models for effective nutrition education research.
Effectiveness of education can be viewed as empowering
l�arners to acquire new knowledge about nutrition so as to
adjust their nutrition-related lifestyles (Smith

&

Lopez,

1991).
Johnson and Johnson (1985) conducted a meta analysis on
nutrition education research literature to address whether
nutrition education makes a difference.

They concluded that

nutrition education has indeed been effective in increasing
nutrition knowledge, promoting appropriate attitudes about
nutrition, and producing desirable nutrition-related
practices.
A theory is a set of interconnected definitions,
concepts, and propositions that offer an organized
interpretation of phenomena (Kerlinger, 1986).

Individual

propositions within a given theory or principles are the
building blocks o� theory.

Theory originates from

exploratory research and is inherent to good science.
Theory in applied research, such as in nutrition education
research, assists as an insightful print for designing
14

change strategies, in this case, nutrition-related behavior
change (Achterberg, Novak & Gillespie, 1985).
The limited amount of theory that has been developed
from nutrition education research may be the reason for the
alleged failure of some nutrition education.

Therefore,

rather than do research that is devoid of theory, it is
suggested to borrow theoretical frameworks from the social
and behavioral sciences until theory more appropriate to the
nutrition education field is developed (Olson
1981).

&

Gillespie,

According to Smith and Lopez (1991), disciplines

such as anthropology, communications, education, marketing,
psychology, and social-psychology are theoretical frameworks
that can be borrowed.
Smith and Lopez (1991), investigated the magnitude of
theory use in the applied research that has been published
in nutrition education and tested for any associations
between the reported effectiveness and the application of a
theoretical basis to the design of nutrition education
programs.

Sixty-three articles that measured effectiveness

in terms of any outcome or a combination of outcomes
(knowledge, attitudes, and behavior) were examined.

Of

those, 57% (n=36) reported programs that were effective.
Sixty-three percent (n=24) of the articles that measured
knowledge reported effectiveness.

Of those that assessed

attitudes (n=13), only one was effective.

Thirty-five

percent (n=l5) of the studies that looked at behavior
15

changes (n=43) reported effectiveness.

No relationship was

found between nutrition education program effectiveness and
the application of theory as the framework for program
design.

The researchers also stated that it is important to

recognize that all theories may not be equal in their
abilities to describe events or explain relationships in
nutrition education (Smith & Lopez, 1991).
Smith and Lopez (1991) reported that most of the
programs were unidimensional, they focused on either
knowledge, attitudes or behavior, rather than all three
domains of learning.
human food habits.

This may diminish the complexity of
Novak and Gowin (1984) explained that

since knowledge, attitudes, and behavior are not acquired
separately, the multidimensional act of eating might need a
multidimensional theory, which includes elements of
thinking, feeling, and acting.

Smith and Lopez (1991)

concluded that these elements could have negatively clouded
the potential effect of good theory use.
Another reason that effectiveness and theory use were
not related may have been that the theoretical frameworks
were not carried all the way through the design,
implementation, and evaluation.

Several variables of

program implementation, as well as characteristics of the
evaluation method, were found to be possible confounders of
effectiveness, irrespective of theory use (Smith & Lopez,
1991).

Johnson and Johnson (1985) conducted a meta analysis
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in which a positive relationship was seen between the mode
of delivery (direct communication) and effectiveness in
terms of behavior.

The researchers concluded that direct

interpersonal communication is an essential aspect of
successful educational activities.
A positive association was also found between program
duration (short-term) and effectiveness in terms of
knowledge.

This may be explained by the fact that the

duration needed before the expected outcome can be detected
will vary among the knowledge, attitude, and behavior
outcomes.

An important point in the implementation process

is the expertise of the provider such as the nonprofessional
or paraprofessional.

Possibly the academic training of the

provider is less important than empathy or understanding,
which are common characteristics of paraprofessionals.
Smith and Lopez's investigation also revealed that
inadequacies in measurement of change and in theory
application may have accounted for the low association
between effectiveness and theory use.

Research efforts

should include the construction of theory and the

application of appropriate theory through theoretical models
(Smith

&

Lopez, 1991).

Other Theories and Programs used in Nutrition
Education Research
Houts and Warland (1990), conducted an exploratory
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study on food behavior in which a modified version of
Rotter's Social Learning Theory of Personality (SLT) was
used.

Rotter's Social Learning Theory (SLT) identifies some

of the "possible mediating variables" which contribute to
behavioral change.

Rotter, Chance, and Phares ( 1972),

developed the Social Learning Theory stating that behavior
results from a person's belief that he/she can or cannot
influence the desired outcome in a given situation.

A

person with an internal locus of control believes that the
desired outcome is within his/her capacity to control.

An

external locus of control indicates that the person believes
that the desired outcome is not in his/her control but in
the hands of a powerful "other" (e.g., fate, lunch, chance,
etc.) (Rotter et al., 1972).
Rotter et al., lists four characteristics of internally
controlled individuals that distinguish them from these
externally controlled.

An internal is

more likely to a) be more alert to those aspects of the
environment which provide useful information for his
future behavior; b) take steps to improve his
environmental conditions; c) place greater value on
skill or achievement reinforcement and be generally
more concerned with his ability, particularly his
failures; and d) be resistive to subtle attempts to
influence him (Rotter et al., 1972, p.294) .
The major objective in Houts and Warland's study was to
determine whether or not the three variables of Rotter's
Social Learning Theory of Personality could be considered to
be among the possible mediating variables for food choice
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behavior.

The study concluded that the variables locus of

control, reinforcement values, and social context did
mediate nutritious food behavior.

The results of this

exploratory study indicate that those individuals who
believe they are in control of their destinies (internally
controlled) score higher on reported nutritious food
behavior.than did those who believe outcomes are due to
outside forces (externally-controlled) (Houts

&

Warland,

1990).
Dewolfe and Shannon (1993) conducted a 15-week
nutrition education course for 89 non-nutrition major
college students.

A pre- and two post-assessments were

made, one post-test during the last two class sessions and
the second three months after these classes ended.

The

variable of interest was dietary fat change as it related to
coronary heart disease risk reduction.

The researchers

tested the plausibility of the model derived from Bandura's
social cognitive theory (Bandura, 1986).

Male and female

students' fat intake did not change significantly although
it decreased slightly during the intervention and remained
lower 3 months after the assessment.

Confidence or self

efficacy to select low-fat foods was greater during the
intervention but was not maintained 3 months after the
assessment (Dewolfe

&

Shannon, 1993).

The researchers concluded that self-efficacy was a
major determinant of behavior change at 3 months after the
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nutrition intervention class was over.

At the same time,

the researchers stated that educators need to be concerned
with helping students strengthen their self-efficacy or
confidence to change their eating patterns (Dewolfe
Shannon, 1993).

&

According the Bandura (1986), self-efficacy

is the strongest predictor of behavior change.
Assessing the impact of nutrition education materials
has been difficult for many researchers and practitioners
(Shepherd

&

Sims, 1990).

According to Greenwald (1968),

cognitive responses are mental reactions to incoming
messages.

Wright (1973), stated that cognitive responses

consist of all thoughts that are processed when an
individual encounters a message, and they are thought to
form the basis of message acceptance.

Theoretically, the

more positive an individual's cognitive responses to a
message, the greater one's acceptance of it and the more
likely he or she is to act on it.

Greenwald demonstrated

the importance of cognitive responses in determining message
impact.

He had subjects list all their thoughts as they

read a persuasive message.

A

week later, he had them recall

the three major points of the message and the thoughts they
had listed in response to it.

Results showed that, once

pretest opinion was controlled for, the best predictor of
message acceptance was the thoughts that had been listed in
response to the message.

The second best predictor was

recall of those thoughts, and the poorest predictor was
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recall of the message arguments themselves (Greenwald,
1968).
Message acceptance is basic because it is a
prerequisite for message impact (McGuire, 1976).

According

to information processing theory, the recipient of a message
must accept the message as valid before it can serve as a
basis for personal decision-making and action (Olson
1980).

&

Sims,

The validity of a message is judged on the basis of

one's cognitive responses to it.

For instance, does the

incoming information coincide with existing knowledge?
it supported by prior personal experience?
perceived as credible?

Is

Is the source

Theoretically, the more favorable

the cognitive responses to a message, the more likely it is
that the message will be accepted and acted on it (Shepherd
&

Sims, 1990).
Shepherd and Sims (1990), investigated the relationship

between cognitive responses and message acceptance.
Cognitive responses consist of all the thoughts drawn by
initial exposure to a message and are thought to form the
basis of message acceptance and impact.

Thirty female

household food managers were asked to say aloud everything
that came to mind as they browsed through a kit of print
materials encouraging moderation of dietary fat.

The

results showed that the number of changes undertaken was
significantly related to an index reflecting the types of
cognitive responses elicited by the materials.
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The results

also support the belief that mental reactions elicited by a
message upon initial· exposure to it are important predictors
of message impact.

The researchers concluded that cognitive

response research may serve as a valuable approach to the
formative evaluation and development of nutrition education
materials.
Dietary Guidelines
Various nutrition guidelines recommend increasing fruit
and vegetables consumption to potentially help decrease the
risk of several chronic illnesses such as cardiovascular

disease and certain cancers (The Surgeon General's Report on
Nutrition and Health, 1988; and The Committee on Diet and
Health, Food and Nutrition Board, 1989).

As part of the

Heatlhy People 2000 endeavor there are 21 nutrition
objectives identified as national goals.

Many of these

objectives are consistent with the recommendations of the
Dietary Guidelines for Americans DGA (DHHS, 1990).

These

Healthy People 2000 objectives are directed to
reducing coronary heart disease death rates, reversing
the rise in cancer death rates, decreasing the
prevalence of overweight, and reducing health risks by
targeting specific dietary change (e. g. , decreasing
consumption of total fat, saturated fat, and sodium and
increasing consumption of fruits, vegetables, grain
products and calcium-rich foods) (Lewis, Crane, Moore,
& Hubbard, 1994, p. 7).
The nation's Year 2000 health goals specify increasing
fruits and vegetables consumption to five or more daily
servings (Healthy People 2000, 1991), while the Food Guide
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Pyramid recommends two to four daily servings of fruit and
three to five of vegetables (U.S. Department of Agriculture,
1992).

Only 23% of American adults meet the minimum goal

(Subar, Heimendinger, Krebs-Smith, Patterson, Kessler &
Pivonka, 1992); most Americans need to almost double their
fruits and vegetables consumption (Patterson, Block,
Rosenberger, Pee & Kahle, 1990).
There are 3 objectives of special interest in nutrition
because of their interrelationship and public health
significance.

These are prevalence of overweight, intake of

total fat and saturated fat, and intake of fruits and
vegetables.

The first target objective, the prevalence of

overweight, is to reduce it to no more than 20% for the U.S.
adult population (ages 20 years or older), and for
adolescents to no more than 15% (ages 12 to 19 years old)
(Lewis, Crane, Moore,

&

Hubbard, 1994).

The National Health and Nutrition Examination Surveys
(NHANES) data from 1988 to 1991, indicated that the
prevalence of overweight among adults increased to 34%,
therefore suggesting that one out of every three adults is
overweight.

The results also showed that prevalence of

overweight in females between ages of 20 to 54 years
increased most.

The largest proportional rise in overweight

was seen in males between the ages of 55 to 74 years old
(Lewis et al., 1994).
The second target objective is to reduce the dietary
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fat intake to an average of 30% or less of calories and to
reduce saturated fat intake to less than 10% of calories
among population age 2 years and older.

Data from the 1988

to 1991 NHANES showed that people ages 2 years and older has
an average of 34% of calories for total fat and 12% of
calories for saturated fat.

Only 2 1% of the population ages

2 or older had an intake of 30% or less of calories from
total fat, and the same proportion of the population had an
intake of less than 10% of calories from saturated fat
(Lewis et al. , 1994).
The third target objective is to increase populations'
intake of fruits, vegetables, and grains.

The USDA's 1989

to 1991 Continuing Survey of Food Intake by Individuals,
suggested that approximately four servings of fruits and
vegetables per day was the average intake for the general
population.

Results indicated that less than one-third of

adults (20 years old or more) had an average daily intake of
five or more servings of fruits and vegetables; the majority
of this age groups were consuming less than 3 daily servings
of fruits.

This analysis also suggested that the majority

of children and adolescents were consuming less than five
servings of fruits and vegetables.

The authors of this

report suggested that it is important to consider that
increasing consumption of fruits and vegetables will lead to
decreasing overall fat intake.

These three objectives

complement each other, one achieved objective probably will
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be reflected in the progress of the other (Lewis, et al. ,
1994).
Concern for health and nutrition is impacting all
segments of the food service industry, especially Child
Nutrition Programs (CNPs).

Publications such as the Dietary

Guidelines for Americans (DGAs) (U. S. Department of
Agriculture & U.S. Department of Health and Human Services,
1990) and the Food Guide Pyramid (U.S. Department of
Agriculture, 1992) provide direction to consumers for a
healthful diet and encourage changes in eating habits that
should result in a reduction in fat, sodium, and sugar and
an increase in fiber in the diet.

According to Gregoire and

Sneed (1993), both publications emphasize the importance of
variety, balance, and moderation in the diet.

In 1992 the

American School Food Service Association (ASFSA) issued a
policy statement on nutrition integrity in schools.

Several

of the core concepts related to nutrition integrity focused
on serving foods in schools that are consistent with the
nutrition principles of the DGA (ASFSA, 1992).
It is important to implement the DGA in Child Nutrition
Programs but food service professionals do not always
practice these principles.

Hall and Read (1990) found that

school nutrition directors were adjusting their personal
eating habits to be more consistent with the DGA.

However,

Glover, Sitt, Kendrick, and Hayes (1991), reported that even
though school food service managers were informed about the
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DGA, this knowledge was not reflected in their menu planning
or food preparation procedures for school children.
DeMicco (1990), investigated school foodservice
professionals to identify obstacles to implementing the DGA
in Child Nutrition Programs.

Some of the most commonly

mentioned obstacles were the low student acceptance of food
items consistent with the guidelines, government commodities
and vendor food products not compatible with the DGA, the
popularity of foods high in fat, cholesterol, salt, and
sugar, and the lack of nutrient information on many food
products.
Gregoire and Sneed (1993) conducted a two-phase Delphi
process to produce a list of obstacles, research needs, and
training needs related to Child Nutrition Program
procurement and implementation of the DGA.

The results

showed that among the obstacles on implementing the DGA were

lack of standards for nutritional quality of school meals,
eating habits of children, and limited employee time and
financial resources for product evaluation.
A La Carte Lunch Menus
Harris, Lanzidelle, and McKinney (1990), evaluated the
food selection of high school students and assessed the
nutritional value of food purchased from an a la carte lunch
menu where students assembled their own lunches from a
choice of foods such as hamburgers, deli sandwiches, pizza,
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and others.

The results showed that although nutrient

intake often differed based on gender and grade, all mean
nutrient intakes except vitamin c were less than one-third
of the Recommended Dietary Allowance (RDA).

Females

consumed higher percentages of the RDA for energy,
riboflavin, vitamin A and vitamin c than males.

Males

consumed higher percentages of the RDA for protein, calcium,
and iron.

The majority of the students had energy intakes

less than one-third of the RDA.

The researchers also

concluded that the traditional lunch period may become
another snack time if students choose single foods rather
than comb inations of food for their lunch as this study of a
la carte lunch menu indicated (Harris et al., 1990).
Lunch participation significantly increased in both Las
Vegas Clark county and the Brookline school programs when an
a la carte lunch menu was introduced.

Since that time

several schools have incorporated a la carte foods into
their lunch programs to fight against federal cuts and fast
food establishments.

Schools continue offering these foods

because they attract students to stay on campus for lunch,
and these are a way to increase revenues (Harris,
Lanzidelle, & McKinney, 1990).
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Nutrition Education Research studies Evaluated
at Different School Settings
Preschools
Borah-Giddens and Falciglia (1993) conducted a meta
analysis of the relationship in food preferences between
parents and their children.

Knowing the existence of

social-environmental and genetic-biological factors, it is
expected that family members would resemble each other in
their food likes and dislikes.

The results of this meta

analysis showed that the similarity in food preferences
between children and their parents was of small significance
as a factor of predicting children's food preferences.

The

researchers suggested that since resemblances in food
preferences between parents and children were small, it may
be improper to focus nutrition education within the family
unit (Borah-Giddens & Falciglia, 1993).

Similar results

were found in a study conducted by Birch (1980a).
Elementary Schools
Howison, Niedermyer and Shortridge (1988) developed a
Nutrition Education Program for fifth graders designed to
change food-selection behavior.

The objective of the study

was to develop a materials-based, teacher-administered
nutrition education program for fifth-grade classrooms that
would affect food-selection behavior as well as nutrition
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The Secrets of Success program had two primary

knowledge.

objectives, knowledge and behavior.

The results of the

knowledge pre-test and post-test scores for each of the
three field tests showed that postmeans were significantly
higher than pretest means.

The students learned to analyze

foods for minimum numbers of daily food-group servings
(Howison et al. , 1988).
The results of the behavior evaluation showed that
students generally reported that they had increased their
consumption by at least one serving immediately after
instruction.

Six to eight weeks later, students reported

increases of 1 1/2 to 2 or more servings in many cases, and
all of the reported means were at or above the recommended
daily number of servings.

The researchers motivated

students from the perspective of personal accountability
(Howison et al. , 1988).
The School Nutrition Action Program (SNAP) was examined
with elementary students in six schools.

The SNAP program

involved the modification of school lunch menus to serve
lowfat entrees, whole-grain products, and fresh fruits and
vegetables.

The results showed that the SNAP menu did not

meet the goals for fat, carbohydrate, and the ratio of
polyunsaturated to saturated fat.
calories from fat.
were met.

The menu provided 38% of

Goals for sodium and dietary cholesterol

There were no significant differences between the

average nutrient content of SNAP menus and traditional
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school lunch menus for energy, protein, vitamin A, vitamin

c , thiamin, riboflavin, niacin, calcium, iron, and

phosphorus.

Less than one-third of the RDA for energy and

niacin was provided by the SNAP menus.

Students

participating in the SNAP lunches had significantly more
positive attitudes toward school lunch compared to students
With the SNAP program, school

having the traditional lunch.

lunch participation more than doubled (Sandoval, Lockner, &
Adkins, 1986).
Sandoval et al. , 1986 conducted phase two of the SNAP
with the modified school lunch menus.

This phase involved a

plate waste study between the SNAP participating school and
non-SNAP participating schools.

The comparisons involved

lowfat versus high-fat entrees, whole-wheat versus white
refined roll, baked potato versus instant whipped potatoes,
tossed salad versus canned buttered green peas, and fresh
apple half versus canned sweetened fruit.
Plate waste on more than 500 trays were measured by
food service workers by estimating the portion of food left
on the plate.

Baked potato, fresh fruit, and canned

buttered peas had significantly higher plate waste, and no
difference in consumption was found in the entree or roll.
The authors suggested that a nutrition education
intervention in the classroom may help students to accept
the modified food items (Sandoval et al. , 1986).
Demel, Baranowski, Davis, Thompson, Leonard, Riley,
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Baranowski, Dudovits and Smyth ( 1993), used the social
marketing approach and reciprocal determinism within social
cognitive theory to develop a school-based curriculum
specifically to increase fruit and vegetable consumption
among 4th and 5th grade students.

There was a significant

increase in fruit consumption, preferences for fruit, fruit
and vegetable snacks, and fruit and vegetable knowledge.
Even though the consumption of fruits increased by 50%,
consumption was still less than one serving a day.

The

researchers concluded that it is possible to develop a fruit
and vegetable nutrition education program that students
enjoy and teachers want to teach (Domel et al. , 1993).
A study was conducted to see whether elementary school
children would increase their choice of low-fat foods in the
school cafeteria when these foods were labeled on the menu
and when their parents were informed of their availability.
The results showed that children in the intervention schools
increased significantly their low-fat entree selection by 4%
during the 4-month intervention while only 1. 4% of the
children in the control schools did (Whitaker, Wright,
Koepsell, Finch,

&

Psaty, 1994).

The greatest difference between the two groups was
reached in the third intervention month.

Of all the parents

surveyed, 7 1% remembered the mailing, 53% recalled that low
fat entrees on the menu were now being offered, but only
10%, after receiving the mailing, asked their child to
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select a low-fat entree.

The researcher reported that the

menu labeling and mailing were basically intended to
influence parents, who would in turn, hopefully would
influence their children's food selection (Whitaker et al . ,
1994).
Middle and Secondary Schools
During the early adolescence years, a spurt in the rate
of physical growth occurs.

During this period of peak

growth velocity, the nutritional requirements are greater
than during the rest of adolescence.

At a time when

adolescents have high nutritional requirements, they often
give into psychological and cultural factors that adversely
affect whether they will meet the nutritional requirements .
Therefore, the stage is set for adolescents to be at risk
for dietary inadequacies (Mahan & Rosebrough, 1985) .

The

development of nutrition education programs to encourage
healthy eating patterns and to change dietary behavior among
adolescents have been both challenging and disappointing for
health and nutrition educators (Story

&

Resnick, 1986) .

Levine, Mcchesney and Brush (1979), found that few New
Jersey high school students were being exposed to nutrition
education.

Home economics teachers were utilizing more

varied reliable resources and covering more current concepts
than teachers of other disciplines; however, they reached
only a small proportion of the student population.
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Health

teachers spent little time teaching nutrition , even though
they were in contact with the entire student body , and
health teachers' nutrition knowledge was weak.

Results of

the study also indicated that teachers need new reliable
resources and a variety of new ideas for presenting
materials.
A needs assessment investigation in which high school
students and their teachers examined their own dietary
intake to help develop school-based nutrition education
programs was conducted.

The self-report analyses determined

which foods and nutrition education content would be more
appropriate to their dietary needs.

The results of the

dietary self-reports were converted into dietary composition
information and this information was compared the Dietary
Goals.

In this way students and teachers were able to base

at least one specific lesson decision on their food analysis
information (Contento , Robert , & Gussow , 1986).
A nutrition education behavior change strategy was
developed , implemented , and evaluated for 159 high school
students.

The researchers used a pre-/post-assessment , two

treatment groups and one control group.

One treatment group

received the behavior change strategy and the other
treatment group received the behavior change strategy plus a
traditional knowledge-oriented segment (White & Skinner ,
1988).

33

Students did a nutrient intake analysis of their own
three-day food record, and based on their analysis, each
student selected improvement in one nutrient as a goal. The
strongest impact on behavior change was goal setting.

The

adolescents who set a goal related to calcium, vitamin A, or
vitamin c reported positive increases, and those adolescents
who set a goal in reducing sodium reported positive
decreases.

There were no significant changes of iron and

folic acid for the students who set goals for those
nutrients.

Overall, 67% of the sample reported improved

intake of the nutrient they selected.

Mean intakes for some

nutrients were below the RDA at the post-assessment stage
but substantial improvements were achieved consistent with
goals set.

The results showed that significant behavior

change occurred, and goal setting was related to change
(White

&

Skinner, 1988).

The results also showed that there was a significant
change in nutrition knowledge from pre-assessment to post
assessment scores in both treatment groups, but change was
greater in the Behavior Change Plus treatment group.

These

results were expected by _the r�searchers since the Behavior
Change Plus treatment group ·received the traditional
nutrition education class based in the cognitive domain and
the other treatment group did not (White

&

Skinner, 1988).

Fogleman, Dutcher, McProud, Nelken, and Lins (1992),
conducted a study to evaluate secondary student ' s attitudes
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and participation in the National School Lunch Program .

The

results showed that students were least satisf ied with the
time it takes to get the lunch and most satis fied with the
temperature of the cold foods .

The most frequently

mentioned reasons for not participating in the school lunch
program was the taste of the food and the time it takes to
get the lunch .

Most of the students who did not participate

obtained their lunch from home , but 3 6% of this group stated
that they buy their lunch from school-operated vending
machines or student club food sales .

The results also

showed that improved taste of the school lunch was the maj or
factor that might stimulate students to purchase food in the
cafeteria whi l e peer influence had the l east importance on
their lunch purchases .

The nutritional value of the school

lunch was rated low while the freshness of the food was
rated high ( Flogleman et al . , 199 2 ) .
The researchers concluded that there is a need to
improve the qual ity and del ivery of food services rendered
to students , a need to implement marketing and nutrition
education campaigns , and a need to further investigate the
food and food service preferences of high school students
( Fogleman et al . , 199 2 ) .
In another study of 9 0 0 Minnesota adolescents examining
a range of nutrition-related issues , it was found that they
were wel l informed about good health and nutrition
practices , but they did not apply that knowledge to food
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behavior.

Adolescents acknowledged that they had poor

dietary habits , did not eat good foods , consumed too many
They

fast foods , and ate foods of poor nutritional quality.

also said there were too many barriers to change their diets
such as lack of time , lack of self-discipline , and lack of a
sense of urgency.

The researchers concluded that there is a

need to understand this group's perceptions towards food and
nutrition along with elements that influence food behaviors
(Story

&

Resnick , 1986).

A large sample of 5 , 116 school age children were
surveyed to assess knowledge and attitudes regarding fat ,
fiber , and cholesterol.

seventy-five percent of the middle

school and 92 % of the high school students felt that fiber
is healthy.

The majority of both groups believed that they

should not eat foods high in fat and they should eat foods
high in fiber.

Of the 41 food items presented to students

in grades 6-12 , the majority accurately identified 75% of 41
foods that contain fiber.

The majority of the students also

knew which breakfast cereals contained fiber , compared with
the other food items presented.

However , twenty percent of

the 6-8 graders and 15% of the I O-12 th graders felt that
beef and chicken contain fiber , while 18% and 16% ,
respectively , believed that fiber was in whole milk.

The

investigators concluded that students in grades 6-12 are
lacking essential information required to make adequate
nutritional choices.

They also suggested that age36

appropriate methodologies to inform students of the fat and
fiber content of foods is needed (Resnicow & Reinhardt,
199 1) .
A seven-year cohort study of adolescents was conducted
in two communities as part of the Minnesota Heart Health
Program .

A school-based assessment which focused on changes

in high students' values and the importance of their
behaviors and lifestyle patterns was conducted.

The results

indicated that physical appearance was the most valued
characteristic in adolescents in both communities and the
only characteristic that grew in importance over time
(Prokhorov, Perry, Kelder, Klepp, 1993) .
The researchers concluded that since physical
appearance was valued more than school performance, family,
amount of exercise, number of friends, kind of food, amount
of money, and amount of TV watching, this characteristic
makes a powerful motivating element for healthful lifestyle
formation.

These results showed that addressing issues of

physical appearance rather than health-related outcomes is
of more interest to this age group.

The researchers stated

that the question is whether as adults and educators we
should encourage this characteristic.

The authors concluded

it should be used by health programs because the
presentation of personal appearance to market commercial
products predominates in advertising (Prokhorov et al. ,
1993) .
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Adolescent ' s Eating Patterns and Behaviors
In a study conducted on Appalachian adolescents, it was
found that on the day of the survey, 15% of the students did
not eat lunch and 74% of those were females.

Seventy-three

percent of the students ate a "good" lunch ("one that
provided a good source of protein, vitamins, or minerals")
while 12% of the students ate a "poor" lunch ("one that did
not provide a good source of protein, vitamins, or
minerals") .

Of the ones who ate lunch, 8% brought it from

home, 4% ate in a fast-food place, and 83% ate in the school
lunch cafeteria.

Seventy percent of the students who ate

lunch had a sandwich, 33% ate french fries, 56% drank milk,
and 18% had a soft drink.

One-third of the ones who had a

sandwich ate hamburgers, and the rest generally ate other
processed meats or peanut butter sandwiches.

sixty-two

percent of the adolescents did not eat any vegetables in
their lunch and a fruit was only included by 5% of the high
school students (Skinner, Salvetti, Ezell, Penfield, &
Costello, 1985).
Salvetti & Skinner (1985) found 94% of east Tennessee
high school students had a positive attitude on the
importance of nutrition.

Although the majority agreed that

their food habits of today will affect their future health,
38% responded that they did not have time to think about
nutrition, and 37% responded that they were not worried
about eating nutritious foods during the day.
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Thirty-eight

percent of these adolescents reported that their eat ing
habits would probably not change i f they understood the
bas ics of nutrition , and 4 3 % agreed that " knowing someth ing
is good for me has no influence on what I eat . "

Most 9 3 % of

these high school students al so reported eating foods that
they knew were not good for them .

The researchers suggested

that adolescents know the importance of eating nutritious
foods but have difficulty incorporating good dietary
practices into their daily l ives ( Salvetti & Skinner , 19 8 5 ) .
This group was misinformed or uncertain about
nutrition .

Forty-three percent agreed or were uncertain

that high protein foods , such as fish , do not contain
calories while 57% responded that bread and potatoes should
be avoided on weight-reduction diets .
know about other aspects of nutrition .

They also di� not
Only 1 0 % were able

to identi fy hamburger as a good source of iron , 1 5 %
responded that sweet potatoes were a good source of vitamin
A, and only 2 1 % responded correctly that strawberries are a
Only 2 7 % knew that foods such

good source of ascorbic acid .

as l iver and/or fortified cereals need to be included in a
2 0 0 0 kca l diet to meet the iron needs of a 1 6 -year-old girl .
The investigators suggested that in planning nutrition
education programs , it is important to know what adolescents
know and do not know about nutrit ion .

It is also important

to show them how to uti l i z e those concepts in their own
l ives ( Salvetti & Skinner , 19 8 5 ) .
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Guenther ( 1986), investigated how beverages affect the
diets of American high school students.

The results showed

that the intake of beverages is affected by several factors
such as eating occasion, season, day of the week, region,
urbanization, race, age, sex, and household income.

Intakes

of soft drinks and milk were negatively correlated.

Soft

drinks were highly likely to be included at lunch or dinner,
suggesting that teenagers may substitute soft drinks for
milk at meals.
Point of Purchase Information
Point-of-purchase advertising is a useful source of
prepurchase information (Greco & Swayne, 1992).

According

to Quelch (1982), promotional techniques for consumer goods
range from media advertising, consumer sales promotion, and
trade promotion (Jones, 1990).
According to Quelch and Cannon-Bonventre ( 1983), point
of-purchase promotion is useful because it has the ability
to reach potential buyers at the time and place at which the
buying decision is made.

They claim that displays are more

productive than media advertising expenditures as they offer
a narrow focus, precise target marketing, and easy
evaluation of sales response.
Muller (1984) studied whether shoppers of all ages use
nutrition information when they made in-store food choices
among brands of five packaged products.
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Nutrition

information was provided on five products including canned
cream of mushroom soup (two brands), tomato catsup (two
brands), mayonnaise (three brands), macaroni and cheese
dinner (three brands), and bran-type breakfast cereal (seven
brands).

The criteria for selecting products were high

sales, a workable number of brands and package sizes, no
redundance in food products, and the accessibility of
nutrition information on all of the products.

For three of

the five products, there was a positive shift toward high
ranked brands during the first week, but this shift
continued through the second week for only two products.
The results showed that the number of nutrients on the
point-of-purchase signs had no significant influence on
shoppers' use of the signs, and the number of nutrients
presented was not associated with subjects' abilities to
identify the more nutritious brand.

Because the nutrients

designated as more or less "important" had no effect on the
influence of these signs, the investigator suggested that
true differences in perceived importance of various
nutrients were too small to be detected (Muller, 1 9 8 4 ) .
Two studies using verbal and behavioral measures showed
that the attributes of taste and ingredient information were
the most important considerations to food shoppers followed
by nutritional information, brand name, and price (Rudell,
1979; Quelch, 1978).

The consumers in Rudell's (1979) study

indicated the importance they placed on various types of
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food product information in terms of information value
ratings.
Lambert-Lagace (1983) conducted a study to gain
information on what type of media influenced Canadian
consumers of all ages when shopping at supermarkets.

The

findings showed that women obtained the majority of their
nutrition information from television whereas men did it
principally from newspapers.

Subjects over 40 years old

were also more likely to get their nutrition information
from television while the ones under 40
get it from newspapers.

were more likely to

Women and subjects less than 40

years old were twice as likely as men and older people to
consult magazines, cookbooks, and other books with nutrition
information.

The topic concerning nutrition mentioned most

often by men and women was the "price of food, " followed by
"food advertising, " "fat, " and "cholesterol. "

The food and

nutrition information most interesting to this population
was composition and quality of the food supply (Lambert
Lagace 1983).
Nutrition programs vary in breadth, content, and
development and the reason for implementing

point-of

purchase information is the same for all supermarkets.

To

provide nutrition and health information is one way of
establishing a commitment to meeting consumers ' needs, a
commitment supermarkets hope will encourage consumers to
continue shopping at their stores (Borra, 1988).
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A number of universities and health-related
organizations

have initiated supermarket nutrition programs

(Ernst, Frommer, & Moskowits, 1986; Levy, Mathews, &
Stephenson, 1985; Mullis, Hunt, & Foster, 1987; Mullis &
Pirie, 1988; Hixson, Lefebvre,
Taylor,

&

Glascoff, 1986).

&

Banspach, 1988; Glascoff,

These studies were designed to

assess the feasibility of using supermarkets as sites for
nutrition education or as points where consumers ' food
purchasing decisions can be influenced (Light, Portnoy,
Balir, Smith, Rodgers, Tuckermanty, Tenney,

&

Mathews,

1989).
Several supermarket nutrition studies have revealed
that in-store nutrition programs increased nutrition
knowledge and awareness and provided consumers with an
incentive for making healthful food choices.

These studies

have combined the efforts of various supermarkets and
health-related organizations, including federal agencies
such as the National Heart, Lung, and Blood Institute
(NHLBI) ("Foods for Health") (Ernst, Wu, Frommer, Katz,
Matthews, Moskowitz, Pinsky, Pohl, Schreiber, Sordik, Tenny,
Wilbur,

&

Zifferblatt, 1986), one of the National Institutes

of Health, and the Food and Drug Administration (FDA)
("Special Diet Alert") (Levy, et al., 1985).

Other studies

were components of federally funded health promotion
programs such as the Minnesota Heart Health Program ("Shop
Smart for Your Heart, " and "Lean Meats Make the Grade")
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(Mullis, et al., 1987; Mullis, et al., 1988), and the
Pawtucket Heart Health Program ("Four Heart Grocery
Program") (Hixson, et al., 1988).

One study involved

collaborations between several local supermarkets and a
branch of the West Virginia State Health Department, which
purchased a prepackaged salt-reduction program and then
modified the program to fit the research objectives and the
community's needs (Glascof et al., 1986).
A Food and Drug Administration survey of 83 grocery
store chains with greater then 10% of the market share in
the top 50 U.S. market areas showed that 36% of the chains
had or were planning point-of-purchase nutrition information
programs (Pennington, Wisniowski, & Logan, 1988).

One study

evaluating these type of programs reported no behavior
changes resulting from the programs (Soriano

&

Dozier,

1978), while others showed short-term change in choice of
certain foods (Olsen, Bisogne, & Thonney, 1982; Muller,
1984; Pennington, Wisniowski,

&

Logan, 1988).

Federal agencies in cooperation with large grocery
chains conducted two large-scale programs, "Special Diet
Alert" (SDA) and " Food for Health".

Special Diet Alert used

brand-specific shelf markers and "take-away" information
booklets to help shoppers identify products for special diet
needs (Levy, Matthews, Stephenson, Tenney,
1984).

&

Schucker,

In stores having the program, sales of shelf-marked

products increased an average of 4% to 8% over sales in non44

programs stores while the Food and Health Programs resulted
in no change in food sales attributable to the intervention
activities.

These intervention activities included

distribution of print materials, shelf labels, and media and
in-store promotional campaigns (Ernst, et al. , 1986).
Shannon, Mullis, Pirie, & Pheley (1990), developed a
nutrition education activity to use in point-of-purchase
grocery store programs that used a game approach to actively
involve participants in the desired behavior of purchasing
heart-healthy foods.

The results showed an increased

purchase of the preferred food item in 13 of the 20 food
categories but the change was significant for only two items
(ground beef and corn).

None of the changes in the less

desirable direction were significant.

These results

indicate a slight shift in food purchasing patterns toward
the preferable alternative.

Their observation of a high

awareness of the game but little purchasing change while it
was ongoing is similar to what is often observed in studies
of supermarket nutrition education strategies (Fleiss,
198 1 ) .

Point-of-Purchase Information in Restaurants,
Cafeterias and Vending Machines
The results of the 1987 Gallup organization survey
showed that 39% of Americans had eaten away from home within
the past 48 hours and they were currently spending 40% of
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their food dollar on such occassions compared with 25% of
their food dollar that was spent away from home in 1955
(Sinclar, 1988).

This trend towards increased eating out is

expected to continue.

A National Restaurant Association

survey indicated substantial growth in the popularity of
healthy menu items such as fruits, main dish, salad, and
juices.

The results also showed that there is still limited

availability of healthy menu choices, making it difficult
for consumers that want to eat healthy to have a healthy
diet when eating away from home (National Restaurant
Association & the Gallup Organization, 1986).

A 1986 Gallup

survey indicated that only 39% of those subjects said they
had nutritionally improved their eating habits by eating
away from home (Regan, 1987).
Consumers associate an individual nutrient with certain
diseases but they are not knowledgeable about the specifics
of the nutrient, such as recommended intakes, sources,
functions, or classifications (Fullmer, Geiger, & Parent,
1991).

The U. S. food labeling system primarily affects

retail products, not foods sold in foodservice operations.
However, in November, 1991, the Food and Drug Administration
proposed that restaurants choosing to make nutrient content
claims should adhere to the labeling guidelines (Federal
Register, 1991).
Almanza, Mason, Widdows, and Girard (1993) evaluated
consumer preferences for presentation of information about
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nutrition guidelines on a university restaurant menu.

The

study involved presentation of nutrition information in
three different formats.

The first format, involving a

symbol (apple), indicated that an entree met the established
nutrition guidelines.

The second format, involving colored

dots, designated which of the guidelines an entree met.

For

example, an entree was given a blue dot if it met the low
sodium guideline and/or a red dot if it met the low-calorie
guideline.

And, the third format listed numeric values for

energy and nutrient content (fat, cholesterol, sodium,
fiber) in a separate pamphlet for each of the menu
selections.

In addition, an asterisk was placed next to

values that met the established nutrition guidelines
(Almanza et al., 1993).
The results of this study showed greatest improvements
in nutrition knowledge when the pamphlet format was used,
suggesting that this format provided the most information.
The percentage of respondents who reported selecting a
different entree because of the nutrition information that
was presented was greater with the pamphlet format.

More

than two-thirds of the respondents read the nutrition
information whatever the format.

The percentage of

respondents who read the nutrition information was greatest
when the colored dots were used (85.5% compared with the
apple (67. 1%) or the pamphlet (67.3%) formats.

The

researcher suggested that this result may have been due to
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the noticeable appearance of the menu when colored dots were
used.
Weisbrod, Pirie, Mullis, and Snyder (1991), studied
variety of healthy choices offered to customers at
restaurants and whether certain kinds of dining sites were
more likely to present healthy menu choices.

Managers of

dining sites (n=201) in six Mid-western communities ranging
in size from 25, 000 to 100, 000 were surveyed. · For all
dining sites surveyed, both the healthy and unhealthy menu
choices were available for 7. 2 out of 15 food pairs (e. g. ,
baked chicken and fried chicken); only the healthy choice
was offered for 2. 4 of the pairs; and only the unhealthy
choice was offered for 3. 3 of the pairs.

The less healthy

item sold significantly better 56% of the time, compared
with 33% of the time that the healthier item was reported to
sell better when both options were offered.
Food service managers also were asked how in the last
year, they had changed food preparation techniques or menu
choices.

The most common change in food preparation was

using less salt than a year ago, reported by 43. 3% of all
dining sites, and deep fat frying less often, reported by
38. 3%.

The most common menu change was substituting low

calorie ingredients (48. 3%).

Also, 33. 8% reported modifying

menu items so they were lower in fat or adding low-fat items
to the menu.

Only 14. 9% reported adding low-salt items to

the menu (Weisbrod et al. , 1991).
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Davis-Chervin, Rogers, and Clark ( 1985) evaluated the
effectiveness of a point-of-choice nutrition information
program which relied on intangible incentives.
dorms participated in the intervention program.

Two college
students in

Dorm 1 received two education components, nutrition
education signs at the head of the food serving line and
nutrient display cards located directly above targeted food
items.

students in Dorm 2 were presented with the nutrient

display cards only.

The information included definitions

for components such as cholesterol and saturated fat,
descriptions of disease risk factors related to dietary
factors, recommendations for alternative food choices, and
ways to make dietary changes.
The 4 1 x 6 1 nutrient display card (the second
intervention in Dorm 1 and the only intervention provided in
Dorm 2) provided information on the number of calories, the
percentage of calories from fat, and the milligrams of
cholesterol in each serving of a targeted item.

The

multiple-baseline experiment showed that food selection
behavior was influenced in Dorm 1 but was not influenced in
Dorm 2.

The researchers stated that the relative success of

this study may be due to the use of the "choice-within
constraint" model.

In supermarkets, for instance, there is

a vast range of choices while the cafeteria is a limited
choice environment.

Therefore, the food offerings in the

cafeteria can be compared easily.
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The researchers also

stated that they capitalized on the limited choice
environment of the cafeteria by allowing customers to
evaluate the healthfulness of food items at each meal.
Therefore, at one meal, a chicken entree might be the "best"
choice (relative to the other offerings), and at another
meal, a chicken entree might be the "worst" choice.

The

researchers concluded that point-of-choice nutrition
information programs can modify food-selection behavior of
cafeteria customers (Davis-Chervin et al. , 1985).
Another study was conducted to evaluate the impact of
point-of-choice nutrition labeling program using comparison
cards on the dietary habits of a worksite employee
population.

An analysis of the comparison of the calories,

fat, sodium, and cholesterol contents of employees' food
trays in the pre-test and post-test was assessed.

Post-test

was conducted when the cards had been in place for six
months.

The results revealed that the number of calories

and amount of sodium per tray relative to baseline levels
had a significant decrease (Schmitz & Fielding, 1986).
With the declining occupancy at university residence
halls, the housing administration at Brigham Young
University sought ways to make on-campus residence halls for
single students more competitive with off-campus apartment
life.

Larson-Brown (1993), created a nutrition education

program that was based in the cafeteria.

Since students

receive three meals daily from the cafeterias, the labeling
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program needed to relate to the overall food choices and not
just to a limited situation such as vended snacks or an
occasional restaurant meal.
Pre-test/post-test scores showed that students' overall
knowledge of nutrient density did not improve significantly
after five weeks of the program , but the students• knowledge
about a few foods had improved.

Results revealed that

students found the labels useful , and they recommended that
the program be continued and expanded to other campus
locations (Larson-Brown , 1993).
Marketing School Food Services
To attract customers schools can use some of the
marketing techniques used by restaurants and food companies
to attract customers.

One school district in Tucson ,

Arizona , experienced an 82% increase in total participation
within one month by offering a quick-serve snack line where
students could get their favorite lunch items and , with
careful menu planning , the items qualified for a federally
reimbursable lunch (meets the requirements of the National
School Lunch Program) (McLaren , 1989).
A preliminary marketing research was conducted by the
Wichita State University to determine what factors
influenced a student's decision to participate or not to
participate in the lunch program.

The results showed two

main factors , the first one was poor image , due to the rapid
51

growth of food service, continual program deficits, and a
lot of unfavorable publicity over the years.

Efforts to

reduce costs often served as a factor in reinforcing that
bad image.

The second factor was the open lunch program.

In senior high schools, the "open lunch" program had become
so institutionalized that it was looked upon as a "right" of
senior high students.

The "right" to the open lunch and the

enormous amount of peer pressure to go out at noon resulted
in a 60% decline in participation during the decade of the
70's. (Kavulla, 1983).
In summary, the literature review shows that high
school students do not have healthy dietary habits even
though this stage in life is critical for their overall
development.

Therefore, there is still a need to develop

ways to help them learn how to choose better their foods.
Successess and failures when offering point-of-purchase
nutrition information have been used as a basis for
developing this study's methodology.

The school cafeteria

represents the "choice-within-constraint" model, as
described by Davis-Chervin et al. , 19 9 5 ) .
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CHAPTER III
METHODOLOGY

This experimental research study tested the
effectiveness of a point-of-purchase cafeteria-based
nutrition education program for high school students.

The

study included the designation of "Best Choice" foods from
the school's regular cycle menu with no alterations in
menus.

The students were able to identify the Best Choice

foods by signs that were posted above the selected foods and
beverages.

The selection criteria of the Best Choice foods

were identified as those foods and beverages that were
lowest in fat and highest in specific nutrients known to be
problems in adolescents' diets (i. e. calcium, iron, vitamin
A, vitamin c, and vitamin D).

For instance, spaghetti and

meat sauce, a Best Choice, had 12 grams of fat compared to
28 grams in hamburgers and 2 2 grams of fat in pork patty .
The Best Choice food items were selected rel ative to the
nutritive value of the other foods offered on that day.
The experimental design included

pre-tests and post

tests for two groups with each group serving as its own
control.

All students in two 4th period classes and two 5th

period classes were asked to participate in this study and
informed that participants would complete three
questionnaires.

They also were informed that their

participation was voluntary, confidential, and that there
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were no known risks involved.

The students' food behavior,

knowledge , and attitudes related to food selection from the
school cafeteria were assessed.

Both groups received the

pre-test questionnaire (Appendix Al) which they completed in
the classroom setting during their Wellness classes.
No new nutrition information was posted anywhere in the
cafeteria prior to completion of the pre-test for both
groups.

After the pre-test, the point-of-purchase

intervention program began.

The researcher posted the Best

Choice signs on the serving line directly above selected
foods and beverages.

The cafeteria intervention - continued

for two weeks , followed by completion of post-test 1
questionnaire by Group I and Group II (Appendix A2).

This

allowed enough time for students to become familiar with the
Best Choice signs and , hopefully , to incorporate the "Best
Choice" suggestions in their food choice decisions.

The

cafeteria intervention continued, two-weeks after post-test
1 , Group I and Group II were assessed for the third time
with the post-test 2 (Appendix A3 and A4).

Between post

test 1 and post-test 2, Group I received their regular
Wellness class without any mention of the point-of-purchase
intervention.

For Group II, 2 to 5 minutes of their

Wellness class for 5 to 7 days was devoted to understanding,
familiarization, and explanation of the point-of-purchase
cafeteria-based nutrition education program.

The classroom

intervention was unstructured, but the teachers emphasized
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the importance of having a balanced meal by encouraging the
students to select a variety of foods, the importance of
having meals low in fat, and the importance of selecting
foods high in calcium, iron, and vitamins A, c, and D.
During the specific days of the pre-testing and post
testing of both Group I and Group I I, the foods served were
the same to assure consistency among choices.

The total

duration of the cafeteria intervention was seven weeks
(including 1 week spring break).

The school cafeteria

presented "offer vs serve" serving style with four serving
lines plus a la carte food items.

To provide a complete

school lunch in accordance with the National School Lunch
Program (NSLP) students were allowed to choose foods from
one serving line only.

The selection of foods from

different serving lines incurred an additional cost.

The

school lunch pattern includes five different food items
although students may choose as few as three items.

The

choices are a serving of meat (main dish), a serving of
vegetables (or salad), a serving of fruit (or another
vegetable), a serving of bread, and a serving of milk.

A la

carte items were available and priced separately.
The menu selected as the designated day when students
in both groups were assessed was as follows:

food items

offered in serving line 1 were: hamburger/bun, tator tots
(french fries), lettuce, tomato, onion, and pickles;
items for serving line 2 were:
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food

spaghetti and meat sauce,

steamed broccoli, fresh loaf bread, and black eyed peas ; for
serving line 3 the food items offered were :

pork

pattie/bun, applesauce, lettuce, tomato, onion, pickles ; and
food items for serving line 4 were:

salad bar which

included items such as lettuce, shredded carrots, radishes,
cucumbers, tomatoes, green peppers, celery, onions, raisins,
pickle beets, pickle spears, pickle slice, tuna,
cauliflower, broccoli, three bean salad, boiled eggs, green
olives, black olives, green onions, alfalfa sprouts, cottage
cheese, croutons, walnuts & raisins, raisins, bacon, and
salad dressings .

Other foods available in any of the

serving lines where fruits such as bananas, apples, oranges,
grapes, kiwi, beverages such as whole milk, Nutrish™ • 2%
milk, skim milk, chocolate milk, orange j uice, lemonade,
fruit punch as well as a variety of chips, a variety of
candy bars, and a variety of ice creams .
The foods selected and designated by signs as Best
Choices were as follows :

spaghetti and meat sauce, black

eyed peas, steamed broccoli (line 2) , salad bar (line 4) ,
fresh fruits, Nutrish™, 2% milk, skim milk, chocolate milk,
and orange j uice (Appendix Bl) .

A view of the cafeteria

with the point-of-purchase signs are shown in appendix B2 .
Nutrient comparisons between Best Choice foods and others
foods served on designated evaluation days are shown in
appendix B3 .
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Three bulletin boards were developed for this study.
The three bulletin boards had a slogan related to the
students health in relation to their food intake as well as
information on several nutrients (fat, iron, calcium,
vitamins A, C, and D).

Bulletin board # 1 was posted after

the pre-test and left on for 2 weeks; bulletin board # 2 was
posted before post-test 1 and left for 2 weeks, and bulletin
board · # 3 was posted before post-test 2 and left for 10
days.

Appendix "B4" shows photos of two of the bulletin

boards.
Study Sample
Male and female adolescents enrolled in 9th grade
Wellness classes at Maryville High School participated in
the evaluation of the point-of-purchase intervention.

This

was a convenience sample in that existing classes were used.
students in four classes were divided into two groups, Group
I and Group II, based on their enrollment in one of the four
Wellness classes.
Questionnaire Development
Behavior change was assessed for nutrient intake and
for food selection at pre-test (Appendix Al), post-test 1
(Appendix A2), and at post-test 2 (Appendices A3 & A4) for
both groups.

students were asked to mark (from a list) the

foods they selected from the school menu on the designated
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evaluation days.

Nutrition knowledge was assessed at pre

test and at post-test 2 for both groups.

This assessment

included eight questions related to highest and lowest
calorie content, highest and lowest fat content, highest and
lowest nutrient content, and highest and lowest sodium for
foods regularly served in the school cafeteria.

Nutrition

attitudes were assessed at pre-test and at post-test 2 for
both groups.

Two previously validated attitudinal scales

were incorporated, the flexibility-rigidity scale (8
statements) developed by Carruth and Anderson ( 1977) and the
"nutrition is important" scale (9 statement�) developed by
Sims ( 1978).

Both scales used a 5-point Likert format

ranging from strongly agree (scored 1) to strongly disagree
(scored 5).

General questions (not part of a scale) related

to students' interest in nutrition, evaluation of the school
lunch service, and their grade, gender, and age; these items
were assessed at pre-test and at post-test 2 for both
groups .

Both groups were also asked to rate the

effectiveness of the point-of-purchase cafeteria
intervention at post-test 1 and at post-test 2.

Only Group

II was asked to rate at post-test 2 the effectiveness of the
classroom nutrition education.
Pilot Test
The pre-test questionnaire was pilot tested with a
classroom of 2 1 high school students from West High School,
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Knoxville, Tennessee.

The questionnaire was administered by

the teacher, who explained the purpose of the study and the
purpose of pilot testing the questionnaire.

The students

were asked to make comments/notes if any' question in the
survey was not well understood.

The time involved in

responding the questionnaire did not exceed 15 minutes.
Appropriate changes on the surveys were made prior to data
collection.
Data Collection
Data collection involved three stages for evaluation of
one day each.

The first stage, March 29, 1995, involved

distributing the pre-test questionnaires (Appendix Al) among
the 4th and 5th period high school students during their
Wellness class, explaining the purpose of the study,
e�couraging participation, and assuring anonymity.

These

students were divided into Group I (4th period) and Group II
(5th period).

For the second stage, April 26, post-test 1

(Appendix A2) was given to both groups.

The third stage,

May 17, the post-test 2 (Appendix A3) for Group I was
assessed and for Group II , the post-test 2 questionnaire
(Appendix A4 ) was assessed.

The knowledge and attitude

instrument was assessed for both groups on March 29 (pre
test) and on May 17 (post-test 2) 1995.
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Data Analysis
The Statistical Analysis System {SAS, 1989) was used
for all statistical analysis.

A significance level of �0.05

was set for all statistical tests.
To assess the dietary intake and the frequency of the
foods selected by the subj ects on the designated evaluation
days, lunch intakes were coded and analyzed for nutrient
content using the Nutritionist IV computer program
{Nutritionist IV, version 4.0 for Windows, 1995).

After

entering the foods selected, the data were transferred into
the spreadsheet computer program Quattro Pro {Quattro Pro
for Windows, 1992).
To analyze the nutrient intake of the subj ects across
time, a Repeated Measures Analysis of Variance was conducted
to determine the Time Effects between pre-test scores versus
post-test 1 scores, pre-test scores versus post-test 2
scores, and post-test 1 scores versus post-test 2 scores.
The following components were analyzed: energy, fat,
calcium, iron, and vitamins A, C, and D.

This Analysis of

Variance was conducted first for males { Group I
combined) and then for females (Group I

&

&

II

II combined).

The

independent variables were time (pre-test to post-test 1,
pre-test to post-test 2, and post-test 1 to post-test 2).
The dependent variables were intakes of the selected
nutrients and energy.

Next, the analysis was conducted for
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males (Group I & II separately) and then for females (Group
I & II separately).
To determine whether there was a nutrient intake
difference between groups at post-test 2 , two Analysis of
Covariance were performed for males (Group I & II
separately) and for females (Group I & II separately) .

The

first ANCOVA compared group means of the dependent variables
(post-test 2 nutrient scores), after these group means have
been adj usted for differences between the groups on the
covariate (pre-test nutrient scores) .

The second ANCOVA

compared group means of the dependent variable (post-test 2
nutrient scores), after these group means have been adj usted
for differences between the groups on the covariate (post
test 1 nutrient scores) .
The mean energy and nutrient intakes of the students '
lunch intakes were compared with one-third of the
Recommended Dietary Allowances (RDAs) for the 15-18 year-old
National School Lunch

group for selected nutrients .

programs are designed to provide one-third of the RDA over
time and to adhere to the Dietary Guidelines .

Average

intakes of energy are expected to be approximately equal to
the RDA standard .

Average intakes of the other nutrients

are expected to equal or exceed the corresponding RDA .

For

fat intake, mean percentage of energy from fat was compared
with the standard of no more than 3 0% from fat , the Dietary
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Guidelines for Americans (US Department of Agriculture,
1990) .
To determine the Time Effect on nutrition knowledge for
Group I males and females, and for Group II males and
females separately, a Paired T-test was conducted by
subtracting pre-test knowledge scores from post-test 2
knowledge scores yielding a knowledge difference.

To

determine Group Effect, an Analysis of Covariance was
conducted between males (Group I & II combined ) and females
(Group I & II combined) .

This ANCOVA compared group means

of the dependent variable (post-test 2 knowledge scores),
after these means have been adjusted for initial differences
between Group I and Group II on the Covariate (pre-test
knowledge mean scores).
To determine the Time Effect on nutrition attitudes for
Group I males and females, and for Group II males and
females separately, a paired-t-test was conducted by
subtracting pre-test attitude scores from post-test 2
attitude scores yielding an attitude difference.

To

determine Group Effect, an Analysis of Covariance was
conducted between males (Group I & II combined) and females
(Group I

&

II combined).

This ANCOVA compared group means

of the dependent variable (post-test 2 attitude mean
scores), after these means have been adjusted for
differences between Group I and Group II on the Covariate
(pre-test attitude mean scores) .
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To determine if the frequency of selection for certain
targeted foods changed over time, a Pearson Chi-Square
statistic test was used.
for males (Group I
&

II separately).

&

The statistical test was conducted

II separately) and for females (Group I

The Time Effect was used by both looking

at potential changes over all 3 times (trials).

For

demographic data and for questions related to the point-of
purchase cafeteria based nutrition education program,
percentages in each response category were calculated.
Approval of Human Subjects Committee
In accordance with the University of Tennessee,
Knoxville regulations regarding research with human
subjects, all instruments were reviewed and approved by the
University of Tennessee Committee for the Protection of
Human Subjects (Appendix C).
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CHAPTER IV
RESULTS
Description of the Sample
Male and female adolescents were assessed three times
during the intervention.

At the pre-test, there were

thirty-five males and thirty-nine females, at post-test 1
there were forty-three males and forty-one females and at
post-test 2 there were thirty-nine males and thirty-seven
females.

These numbers represent all students in attendance

on the days of assessment ; no attempt was made to collect
data from absent students.

The mean age of the subjects was

14. 9 years ± 1. 2 (standard deviation) and the range of ages
was 13 - 1 6 years.
In response to questions related to themselves and to
their interest in nutrition at the pre-test and post-test 2
(Appendix D), fifty-one percent of the students responded to
be "interested", "very interested, " or "strongly interested"
in nutr it ion at post-test 2.

Almost hal f (4 8 %) of the

students "never" diet to lose weight and the majority of
them also consider themselves to be "ideal weight" at pre
test (47%) and at post-test 2 (46%).

However, over one

third of the sample at both assessments considered
themselves overweight to some degree.

This contrasts with

16% at pre-test and 18 % at post-test 2 who considered
themselves underweight.
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Behavior Change
The Wilks' Lambda test resulting from the Repeated
Measures Analysis of Variance for the sample divided by both
group and gender (Table 1) showed a Time Effect only for
females Group II, with significant decreases in both fat and
Subsequent to these overall results, the single

vitamin C.

degree of freedom contrasts (Table 1) for Group II males and
females found that there was a significant decrease in
energy intake from pre-test to post-test 2.
desirable change, given total intake.

This is not a

For Group II females,

there was a significant decrease in their fat intake from
pre-test to post-test 1, and for Group II males and females,
there was a significant decrease in their fat intake from
pre-test to post-test 2; this is a positive change in
quality of the diet.
For calcium, Group II males there was a significant
decrease from pre-test to post-test 1 and from pre-test to
post-test 2.

For iron, Group II females there was a

significant decrease from pre-test to post-test 1.

For

vitamin D, Group II males had a significant decrease from
pre-test to post-test 2 (Table 1).

These changes

(calcium, iron, vitamin D) reflect a decrease in dietary
quality.

Means and standards deviations are shown in

appendices El · and E2.

Although the Wilks' Lambda statistic

results showed no overall significance for the Time Effect
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Table 1 . -

I

NUTRI ENT

Energy

Fat

PROBABIL ITY LEVELS FOR REPEATED MEASURES ANALYSIS
OF VARIANCE FOR TIME CONTRASTS FOR SELECTED NUTRIENTS
MALESc AND FEMALESd GROOP I AND GRClJP I I ANALYZED SEPARATELY

I

SEX

I ron

Vi t . D

b
c
d
*
**

ALL

- -- **

-- -

---

F

1

---

M

2

0 . 08

0 . 04*

F

2

M

1

F

1

M

2
2

- -- ---- --

0 . 01*

--.
-- -

0 . 05*
0 . 02*

- --

F

1

0 . 08

--- --

M

2

0 . 05*

0 . 04*

F

2

M

1

F

1

-..
- --.-

M

2

0 . 07

0.10

2

0 . 02*

0 . 09

M

1

F

1

M

2

-- - -.-.
- -- -- -.
- --

F

2

0.10

M

1

F

1

M

2

M

2

1

F

1

M

2
2

-.- -- --

0 . 08

l8

0 . 04*

1

M

F
8

POST 1 TO POST

POST

- --- -

F
Vi t . C

PRE TO

1

F
Vi t . A

PRE TO

POST , a

M

F
Ca lciun

GRClJP

--.
-- -- -

-- -- .--

---

-- -.-- 0 . 07

--- --

0 . 03*

---

Probabi l i ty va lue of the Cont rast F- stat i s t i c .
Probabi l i ty va lue of the Wi l ks • Lambda stat i st i c .
The nunber of ma l es Group I = 13 and Group I I = 18.
The nunber of fema les Group I = 11 and Group I I = 1 3 .
Indi cates a s i gnigicant dif ference at t h e 0 . 05 l evel .
Probabi l i ty leve l � 0 . 1 0
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l8

----.
----.---.---.-.
--.------.--- ----- ---- - ------------- -

T I MESb

--- ------ ---0 . 04*

.-.--

I

0 . 09

.-. ------

I

0 . 06

---

-------.- -0 . 02*

-- -

----- --

I

for males Group I and I I combined and females Group I and I I
combined ( Table 2 ) , the single degree o f freedom contrasts
showed that for females there was a signi ficant decrease in
their fat and vitamin C intakes from pre-test to post-test 2
as determined by the F statistic ( Table 2 ) .
The results of two ANCOVAs performed for sample divided
by gender to determine if there was a nutrient intake
difference between Group I vs . Group II at post-test 2
revealed no differences ; the data are presented in
Appendix "E3 " . shows the results

Appendixes "E3 " and " E4 . "

when the pre-test nutrient intake is used as the covariate
and Appendix "E4 " shows the results when post-test 1
nutrient intake was used as the covariate .

In order to meet

the ANCOVA homogeneity of slopes assumption it was necessary
to remove a few outliers ( from two to s ix) for energy , fat ,
calcium , and vitamin D .

For males , natural ( Base E )

logarithmic trans formation was used for calcium at post-test
1 because the slopes test could not be met even with the
el imination of 8 subj ects .

For the rest o f analys is , the

homogeneity of slopes and homogeneity of variance
assumptions were met .
Nutrient Intake Compared with Standards
A comparison of the mean nutrient intakes of the
subj ects ' lunch intakes at post�test 2 was compared with
one-third of the Recommended Dietary Al lowances ( RDA) ( Table
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Table 2 . PROBABILITY LEVELS FOR REPEATED MEASURE S ANALYS I S OF
VARIANCE FOR TIME CONTRASTS FOR SELECTED NUTRIENTS BY GENDER
GROUPS I AND II COMBINED
NUTRIENT

GENDER

PRE TO
POST 1 8

Energy

Mc

0 . 37

Fd

Fat

M

Calcium

M

I ron

M

Vit . A

M

Vit . C

M

F
F

F
F
F

Vit . D
a
b
C
d

*

M

F

0 . 42

I

PRE TO
POST 2 8

POST 1 TO
POST 2 8

ALL 3
TIMES b

0 . 19

0 . 52

0 . 42

0 . 06

0 . 14

0 . 09

0 . 12

0 . 04*

0 . 53

0 . 11

0 . 29

0 . 16

0 . 84

0. 33

0 . 44

0 . 22

0 . 87

0 . 48

0.33

0 . 58

0 . 32

0 . 19
0 . 15
0.33

0 . 80
0 . 67

0 . 21
0 . 77

0.76

0 . 13

0 . 19

0 . 52

0 . 80

0 . 17

0 . 65

0 . 21

0 . 18

0 . 73

0 . 98

0 . 27

0 . 44

0 . 37

0 . 03 *
0 . 43

0 . 97

0 . 35

0 . 33

0 . 37

0 . 34

0 . 40
0 . 91

0 . 06

0 . 53

0 . 62

Probab il ity va lues of the Contrast F stat istic .
Probab il ity values of the Wilks ' Lambda stat istic .
number of ma l e subj ects was 3 1 for a l l nutrients .
number o f fema le subj ects wa s 2 4 for all nutrients .
Indi cates a s igni f icant d i f ference at the 0 . 0 5 l evel .
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I

3) .

The results of these comparisons show that energy for

both males and females was below one-third of the RDA .

For

cal cium , males met one-third of the RDA , while females had
only 2 4 % of the RDA from the lunch meal .

For iron , males

had more than one third of the RDA while females had only
2 7 % of their daily standard from the lunch meal .

For

vitamin A and vitamin c, both males and females were above
the standard . For vitamin D, both genders had met only 2 0 %
of their daily standard from the lunch meal .

Both males and

females had fat intakes higher than the 3 0 % guidel ines for
percentage of energy from fat ; the percentages from the noon
meal were 3 4 % and 3 1 % for males and females , respectively .
Nutrition Knowledge
Paired T-tests to check for a Time Ef fect on nutrition
knowl edge , analyzed separately for Group I mal es , Group I
females , Group I I mal es , and Group I I females , showed no
significant differ_e nces between pre-test and post-test 2
(Appendix Fl ) .

The Analys is of covariance on nutr it ion

knowledge to analyze for Group E ffect showed no s ignificant
differences between males Group I vs . II and females Group I
vs . II .

Pre-test knowl edge scores were used as the

covariate for this analys is (Appendix F2 ) .

Appendix " F J "

shows the Least Square Means which were also cal culated from
the ANCOVA .

These means range between 4 . 3 and 5 . 2 correct

responses out of the 8 questions .
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Group means for males and

Table 3.-

MEAN NUTRIENT INTAKES AT POST-TEST 2 OF GROUPS
COMBINED BY GENDER

NUTRIENT

8

b
c

d
e

f

MEAN ± SD

GENDER

Energy (kcal)

Mb

Fat (g)

M

Calcium (mg)

M

Iron (mg)

M

Vitamin A (ug RE)

M

Vitamin C (mg)

M

Vitamin D (ug)

M

851 + 453

Fe

± 2 27
± 16

733

20 + 1 1

5 30 %
400

400

±

±
±

3

291

F

5

F

4

42 1

F

389

2 45

± 159
2

± 848

±

60 1

67 ± 97
42 ± 37

F

2

F

1000

583
32

F

1/ 3 RDA8

2

+

±

2

�30%

400

I

d, f

e, f

I

4

5

333

2 67
20

20
3

3

Recommended Dietary Allowance (RDA) are the daily
intakes of selected nutrients adequate to meet the
nutritional needs of healthy people (standard for
adequacy). The National School Lunch Program requires
that lunch meal over time, provide one-third of the RDA .
Total number of subjects = 31
Total number of subjects = 2 4
34 % of food energy
31% of food energy
Intake of total fat as a percentage of food energy should
be 5 30% according to the Dietary Guidelines for Americans.
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females separately also showed no change in knowl edge scores
The homogeneity of slopes and

from pre-test to post-test 2 .

homogene ity . of variance assumption tests were met for this
analys is .
Nutrition Attitudes
Paired T-tests to check for a Time Effect on nutrition
attitutes were run separately for Group I males , Group I
females , Group I I males and Group II females .

No

significant dif ferences were found between the pre-test and
post-test 2 for males Group I and females Group I and I I .

A

signif icant decrease in attitude scores were found for males
Group I I .

At the post-test this group of males were more

rigid in the ir attitudes toward nutrition that at pre-test ,
indicating less favorable attitudes (Appendix Gl ) .

The

Analys i s of Covariance on nutrit ion attitudes to ana lyze
Group Effect showed no signi ficant dif ference between males
Group I vs . I I and females Group I vs . II .

Pre-test attitude

scores were used as the covariate for this analysis
( Appendix G2 ) .

Appendix " G3 " shows the Least Square means

which were also calculated from the ANCOVA .

These means

ranged from 3 . 1 to 3 . 6 showing an uncertainty about thei r
attitude towards nutrition from a 5-point Likert scale
ranging from Strongly Agree ( scored 1 ) to Strongly Disagree
( scored 5 ) in the 17 attitudinal statements .
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The

homogeneity of slopes and homogeneity of variance assumption
tests were met .
Frequencies of Foods Selected
The frequency of selection for certain targeted food
was calculated for males ( Group I and II separately) and for
females ( Group I and II separately) .

Increased choice of

Best Choice foods would be expected .

Appendix "Hl" shows

the Pearson Chi-Square statistical test to check for Time
Effect for males ( Group I and Group II separately) .

The

calcul ations were made by adding the total number of
servings sel ected by students .

The results of this test

showed that for Group I there was a signif icant increase
from pre-test to post-test 2 in their sel ection of fresh
fruit .
Appendix "H2 " shows the Chi-Square statistical test for
females ( Group I and II separately) .

The results of this

test showed that for Group I I , there was a signif icant
increase in their selection of low fat milks from pre-test
to post-test 1 , from post-test 1 to post-test 2 and from
pre-test to post-test 1 to post-test 2 .
Adolescents ' Perceptions about School Foodservice and
Point-of-Purchase Information
Males and females ( Group I and II combined) responded
to questions rel ated to their perception of the school
foodservice , the point-of-purchase cafeteria-based
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intervention and the clas sroom intervention .

At post-test

2 , 3 9 % of the participants bel ieved that the food served in
the cafeteria "was not healthy" for them .

The qual ity of

the food served in the school cafeteria was described as
" good" by 19 % , " O . K . " by 6 4 % , and "poor" by 17 % of the
respondents .

The maj ority ( 7 9 % ) of the participants also

described the food choices available in the school to be
" O . K . " or " good" and 5 7 % responded that they would " eat in
the cafeteria more often" if they had other choices
(Appendix I l ) .
Fi fty-seven percent of the students responded that
" expected taste " was the reason why they chose the foods
they did on the designated day while 6 2 % reported " expected
taste " was the reason why they chose the beverages they did .
Forty percent of the respondents stated that they " did not
know" what their food intake was while 3 1 % percent reported
that their food intake was " l ow in fat " ( at post-test 2 )
(Appendix I l ) .
At post-test 2 , 4 1% of the students stated that they
would " sometimes" choose the Best Choice food item if the
school lunch program continued to offer it while another 3 2 %
stated that they would choose it "often . "

Only 3 9 % o f the

participants reported that the posters posted in the
cafeteria bul letin affected their food choice .

Almost hal f

( 4 6 % ) of the students reported that the Best Choice s igns
" a f fected '' their food sel ections .
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Seventy-eight percent of

the respondents stated that the Best Choice signs near the
serving line "was a good idea" to help students choose
better foods .

For the maj ority (5 9 %) of the respondents ,

the signs "were more effective " than the posters and more
than half (8 6 %) thought that the nutrients listed on the
signs "were important" for their health (Appendix I2) .
On questions related to the classroom intervention , 4 6%
of Group II males and females thought that the information
given in class about the intervention program was

11

0 . K . 11

while 5 8 % percent thought that the information given in
class by the teacher " did not help" them choose the Best
Choice (Appendix I3) .
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CHAPTER V
DISCUSSION AND LIMITATIONS
Null Hypothesis 1 :

There are no significant nutrient

intake differences for the sample divided by both group and
gender due to the Time Effect (i.e. pre-test, post-test 1
and post-test 2 ).
This hypothesis is accepted on the basis of the results
of the Wilks ' Lambda statistic for males Group I and II and
for females Group I.

For these three groups there were no

significant Time Effect over the three assessment periods.
On the other hand, this hypothesis is rej ected on the basis
of the results of the Wilks ' Lambda statistic for females
Group II.

This group showed a significant Time Effect over

the three assessment periods for fat and vitamin

c.

Subsequent to these overall results, the single degree of
freedom for Time Contrasts showed that males and females in
Group II had a significant decrease in their energy intake
from pre-test to post-test 2.

For. females Group II, there

was a significant decrease in

their fat intake from pre

test to post-test 1, and for males and females Group II,
there was a significant decrease in their fat intake from
pre-test to post-test 2.

This finding was not anticipated

because energy intake was not a focus of the cafeteria
intervention.

The decrease in energy intake may be related

to a simultaneous decrease in fat, which is the most energy
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dense macronutrient.

It also is possible that teachers, who

provided the classroom nutrition education component (Group
II only), emphasized the energy content of various foods or
the need to limit energy intake.

The single degree of

freedom for Time Contrasts also showed that males Group I I
had a decrease of calcium from pre-test to post-test 1 and
pre-test to post-test 2. and for vitamin D from pre-test to
post-test 2.

For females Group II, there was a significant

decrease of iron from pre-test to post-test 1.

The decrease

in total energy may explain the decrease in vitamin and
mineral intake because it appears that students in Group I I
were simply eating less food.
Null Hypothesis 2 :

There are no significant nutrient

intake differences due to Group Effect between males in
Group I vs. Group I I or between females, Group I vs. Group
II.
This hypothesis is accepted.

There was no significant

difference in nutrient intakes between Group I vs. Group I I
at post-test 2.

Results from the ANCOVAs showed no

differences in either case, having the covariate at pre-test
or at post-test 1.
Behavior change, as a result of the point-of-purchase
intervention, was assessed by an increased intake of
selected nutrients (energy, calcium, iron. vitamins A, c,
and D).

In this study, positive behavior change occurred

only for fat in females (Group I and I I combined) from pre76

test to post-test 2 (Table 2), and for females Group II
(Table 2) over the three times.

This is contrary to the

findings of Dewolfe & Shannon (1993) in which fat intake did
not change significantly during the school-based nutrition
intervention.

For behavior change to occur, educators need

to be help students strengthen their self-efficacy to change
their eating patterns (Dewolfe & Shannon, 1993).

According

to Bandura (1986), self-efficacy is the strongest predictor
of behavior change.

White & Skinner (1988), who showed a

positive behavior change after a classroom nutrition
education intervention, focused on individualized goal
setting to strengthen students • self-efficacy.
Problems that may have limited the effectiveness of the
current study were the length of time in which students were
exposed to the intervention and the lack of individualized
focus.

Smith and Lopez (1991) found a positive association

between program duration and knowledge, attitude, and
behavior outcomes.

Johnson

&

Johnson (1985) concluded that

there is a positive relationship between direct
interpersonal communication and change in behavior.
The mean nutrient intakes of the subjects ' lunch meal
at post-test 2 was compared with one-third of the
Recommended Dietary Allowances (RDA).

The results showed

that for energy both males and females had a food energy
intake below one-third of their - RDA.

This is contrary to a

recently published study in which students of the same age
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consumed more food energy for lunch than the RDA (Devany,
Gordon, & Burghardt, 1995).

For calcium, the males in the

current study were on target while females were below one
third of the RDA.

These results are in contrast with the

study by Devany and coworkers in which males exceeded their
calcium intake while females were on target.

The current

study also shows that for iron, males were above their RDA
while females were below it.

The Devany study had similar

results for males but not for females.
For fat, the students in this study were above the 5 30%
recommended percentage of calories from fat (34% for males
and 31% for females).

These results are similar to those

reported by Devaney et al. (1995).
The low food energy intake is of concern due to the
fact that adolescents at this age have a great need of
energy for growth and development.

The low food energy

intake at lunch may be related to the low intakes of some
vitamins and minerals.

Of particular concern are females'

mean intake of calcium, iron, and vitamin D.
The school cafeteria at Maryville High School presents
an offer vs serve serving style plus a la carte food items.
students were allowed to choose from only one serving line
for the lunch to be considered a complete meal.

The school

lunch meal pattern includes five different food items.
students may choose five items or fewer such as three, four,
or five food items.

The choices are a serving of meat (main
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dish) , a serving of vegetables ( or salad ) , a serving of
fruit ( or a second vegetable) , a serving of bread , and a
serving of milk .

This serving style is convenient for the

school foodservice personnel but may affect the nutritional
qual ity of the foods sel ected by the students .

Al lowing

students to make choices among several serving l ines might
increase the qual ity of their choices .

For exampl e , the

only vegetable choice with hamburgers was tator tots ( french
fries ) .

Would some students have selected broccol i over

french fries if they had been given that choice without the
additional cost factor of paying for broccol i as · an a la
carte item?
Null Hypothes is 3 :

There are no significant nutrition

knowl edge differences for the sample divided by both group
and gender due to the Time Effect .
This hypothes is is accepted .

Results from the Paired T

tests showed no signi ficant Time Effect over the two times .
Null Hypothesis 4 :

There are no signif icant nutrition

knowledge differences due to Group Ef fect between males in
Group I vs . Group II or between females , Group I vs . Group
II .
This hypothesis is accepted .

There were no signi ficant

differences in nutrition knowledge between males Group I vs .
Group I I or between females , Group I vs . Group I I at post
test 2 .

Results from the ANCOVA showed no differences .
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Nutrition knowledge had l imited impact in this
intervention .

The Least Square means range between 4 . 3 and

5 . 2 correct responses out of 8 questions and actual group
means showed no change in knowledge and somewhat l imited
nutrition knowledge .

This result is s imilar to the study of

Larson-Brown ( 19 9 3 ) in which there were no knowl edge change
in a point-of-purchase univers ity cafeteria intervention .
Null Hypothesis 5 :

There are no signi ficant nutrition

attitudes dif ferences for the sample divided by both group
and gender due to the Time Effect .
This hypothesis is rej ected on the bas is of males Group
I I �here a signi ficant decrease in attitudes was found .
Results from the Paired T-tests showed no s igni ficant Time
Effect over the two times for males Group I and females
Group I and II .
Null Hypothesis 6 :

There are no s igni ficant nutrition

attitudes dif ferences due to Group Ef fect between males in
Group I vs . Group II or between femal es , Group I vs . Group
II .
This hypothesis is accepted .

There were no significant

differences in nutrition attitudes between ma les Group I vs .
Group II or between females Group I vs . Group I I at post
test 2 .

Results from the ANCOVA showed no differences .

Nutrition attitudes had limited focus in this
intervention .

The Least Square means range between 3 . 1 and

3 . 6 showing an uncertainty about their attitude towards
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nutrition on a 5-point Likert scale ranging from Strongly
• Agree ( scored 1) to Strongly Disagree ( scored 5 ) .
The only focus of nutrition knowl edge and nutrition
attitudes for both groups was through the posters and s igns
in the school ca feteria .

Group II al so received a l imited

classroom teaching intervention , which apparently had l ittl e
effect o n behavior , knowledge , and attitudes .

It is

possible that as Resnicow & Reinhardt ( 19 9 1 ) suggested the
maj ority of all American children lack the necessary
knowledge to make nutritious food choices .

Therefore , a

stronger and more individual i z ed intervention may have
precipitated positive behavior , knowledge and attitude
changes .
Nul l Hypothes is 7 . -

The frequency with which a food

item is sel ected for either group will not change
signi fi cantly over time ( i . e . pre-test , post-test 1 and
post-.t est 2 ) •
This hypothes is is rej ected .

The frequency of

sel ection of certain Best Choice foods increased over time .
For fresh fruit , males Group I increased sign i f icantly from
5 % ( at pre-test) to 3 7 % ( at post-test 2 ) sel ections over the
three times .

For beverages , females Group I I increased

signi ficantly their selection of low fat milk from 52 % to
1 0 0 % sel ections ( pre-test to post-test 1 ) and over the three
times .
The data in appendices "Hl " and "H2 " also suggest
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several trends in food choice selections , although these
were no statistically significant difference by group or
over time .

For example , males ( Group I & II combined)

increased sel ection of spaghetti and meat sauce , a Best
Choice , from 3 7 % at pre-test to 4 0 % at post-test 1 to 4 8 % at
post-test 2 .

At least 8 0% of males sel ected low-fat milk, a

Best Choice , at each assessment period ; this initially high
percentage does not allow much room for improvement in
selections .

It also should be recogni z ed that some

individual s may have needed calorie-dense foods , such as
whole milk , to provide enough energy for rapid growth and/or
a high activity level .

The popularity of hamburgers and

tator tots , which were not Best Choices should be
acknowledged ; for hamburgers selections decreased 2 % for
males and 10% for females and for tator tots , it decreased
6 . 5 % for males and 14% for females from pre-test to post
test 2 .
Students indicated that their selections of foods and
beverages were highly related to the expected taste of the
foods they chose .

Although the maj ority of the students

reported that the posters posted in the ca feteria bul l etin
board about the " Best Choice " did not affect their food
choice at post-test 2 , there was a cons iderable increase
( from pre-test to post-test 2 ) of students who thought that
it did affect their food �hoice while the number of students
Only 4 7 % of the respondents

stating negatively decreased .
82

reported at post-test 2 that the Best Choice signs affected
their food choice ; however , this percentage increased from
2 2 % from pre-test responses . These results also suggest that
with a longer period of time , a stronger classroom
intervention , and a focus on individual needs behavior
change may occur .
Three- fourths ( 7 8 % ) of the students thought that the
Best Choice signs on the serving l ine were a good idea to
help them choose better foods whereas 8 6 % thought that the
nutrients l isted on the s igns were important for their
health .

These results a l so reveal an interest on the part

of the students in selecting the best possible foods
available and an interest in knowing the nutrient content of
the foods they eat .
The l ack of Group differences for food behavior ,
knowledge , and attitudes , may be due to the unstructured
classroom intervention .

As the questionna ire results

reveal , the students thought that the informat ion given in
class about the Best Choice intervention program did not
help them choose better foods .

It may be that by providing

a structured and directed nutrition education program
( either through the regular teacher or through an outs ider )
with a focus on individual needs may help students improve
their food behavior , knowledge and attitudes .
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Limitations
There were several l imitations of th is study that
should be acknowledged .

Because of the l imited budget it

was decided to conduct the research only in one school ,
thus , only one school food service facil ity was involved in
The s i z e of the sample was another l imitation ;

the study .

the school principal was able to provide us with only two
clas ses .

Thus , the number of students may have been too

small for meaningful nutrient analysis from s ingl e meal s .
This sample s i z e was further reduced because students had to
respond to the questionnaire at all three assessment times
in order to statistically analyze for dif ferences .

The

small sample size decreased possibilities of statistical
differences and genera l i z ation of the data , although the
data do not suggest that results would be d i fferent with a
larger sample .
The timing of the study may have been another
l imitation .

S ince the study des ign included a group who

would receive nutrition information through their Wel l ness
teacher , it would have been better to conduct the study at
the time of the school year that the Nutrition Unit was
taught .

Another limitation was the unstructured nature of

the teaching intervention and the short amount of time the
teachers devoted to nutrition during the intervention ( i . e .
a maximum of 3 5 minutes total ) .

A structured classroom

intervention , focus ing on the nutrition information provided
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in the cafeteria , would have allowed students to apply
cl assroom learning in a real-life s ituati on .
Another l imitation was the restriction in choices
imposed by the school ' s serving style where students could
choose food items from only one serving l ine at the regular
school lunch price .

The selection of foods from different

serving l ines incurred additional costs .

The fact that the

assessments were made only one day each may have been
another l imitation .

More assessement days would give a

better representation of the students ' choices .
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CHAPTER VI
SUMMARY

Male ( N=3 9 ) and female ( 3 7 ) high school students in the
9th grade from Maryville High School were the target
population for a point-of-purchase cafeteria-based nutrition
education intervention des igned to promote behavior change
in food sel ection .

The study design included two groups :

Group I males and females received only the point-of
purchase cafeteria-based nutrition education program and
Group I I males and females rece ived the point-of-purchase
cafeteria-based nutrition education intervention plus a
classroom teaching component .

Evaluation instruments

included pre-test , post-test 1 , and post-test 2 written
questionnaires which included food practices , nutrition
knowledge , and attitudes about nutrition and thei r school
food service .
Behavior change was assessed by students marking on a
l ist al l the foods they had eaten for lunch on the three
des ignated days of assessment pre intervention ( pre-test ) ,
during the intervention ( post-test 1 ) and fol l owing the
intervention ( post-test 2 ) .

The intervention period was 7

weeks in length ( including 1 week of spring break) .
Although there were no overall s igni ficant dif ferences for
Time Effect in food intake , females ( Group I and I I
combined) decreased their fat and vitamin C intakes from
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pre-test to post-test 2 and for females Group I I with a
decrease in both fat and vitamin C over the three t imes .
Although knowledge and attitudes were not a maj or focus
of the study , it was expected that the classroom teaching
component would had some effect on Group II .

The results

indicate that there were no s igni ficant differences for T ime
Effect or for Group Effect in nutrition knowledge .

Thi s

al so shows that the classroom teaching component that was
part o f this study was not effective in providing nutrition
knowledge . The Least Square means for nutrition knowledge
scores ranged between 4 . 3 and 5 . 2 correct responses out of 8
questions , indicating a relatively low level of nutrition
knowledge .
Results of this study also indicate that there were
s igni ficant differences in attitudes for Time Effect only
for males Group II .

No s igni ficant differences were found

for Time Effect for males Group I and females Group I and
II .

Results of the study also show that there were no

sign i ficant differences for Group Effect in nutrition
attitudes .

This also shows that the brief classroom

education was not effective in altering the attitudes of
students towards nutrition .

The Least Square means ranged

between 3 . 1 3 and 3 . 64 showing an uncerta inty about the ir
attitude towards nutrition from a 5-point Likert scale
ranging from Strongly Agree ( scored 1 ) to Strongly Disagree
( scored 5 ) in the 17 attitudinal statements .
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These results strongly suggest that to change food
rel ated behavior and increase knowledge and attitudes of
students towards nutrition , a more structured intervention
is needed .

The information provided in the cafeteria was

not sufficient to change significantly students ' behavior ,
knowledge and attitudes .

It is suggested that further

studies should include an intervention that includes point
of-purchase information simultaneously with nutrition
education in the classroom .

The classroom intervention

should explain the point-of-purchase intervention , the
importance of the nutrients li sted , and focus on individual
needs and interests .
used by White

&

The goal setting approach , such as

Skinner ( 19 8 8 ) , al lows the data to be

analyzed based on individual ized goal s .

The point-of

purchase information would facil itate the students •
selection of food compatible with their own goals as wel l as
serving as an on-the-spot reminder for this .
The results indicate that mean intakes from lunch meals
for both genders were below one-third of their RDA for food
energy , thus , making it difficult to be on target for
vitamin and mineral content .

For total fat both genders

were above the recommended percentage from energy < 3 0% ( 3 4 %
males and 3 1 % females ) .

The source of this higher fat may

be attributed to tator tots ( french fries ) and hamburgers
that were offered on the lunch menu .

Tator tots have a high

fat content and provide very l ittle of any other nutrient .
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It is recommended that the school cafeteria offer smal ler
portions of this item or change it to baked potatoes or
other vegetables .

By doing this , the school could help

students reduce their fat intake .

It was observed that

french fries were served 3 to 4 days per week in this
particular cafeteria .
The frequency o f selection of the Best Choice foods did
increase for a few foods .

Males Group I had a s igni f icant

increase in fresh fruit and females Group I I had a
s igni ficant increase in low fat milks ( skim , 2 % , Nutrish ™
and chocolate milks ) .

These results indi cate that the

po int-of-purchase intervention had a sl ight effect on the
students .

The fact that students could only choose foods

from one serving l ine may have reduced the pos s ibil ities of
more s igni ficant findings in the frequency of selection of
students ' Best Choice food items .

One suggestion for the

future is to place the bul l etin boards in a more visible
place for students entering the cafeteria .

As previously

discussed , with a more structured teaching component ,
students may be more sens itive to the information provided .
Another suggestion is to change the cafeteria serving
styl e ( foods from one serving l ine only ) to a " scrambled"
system where students can choose foods from different
serving l ines .

As long as students do not exceed the five

food items as stated by the school lunch program they should
pay the school meal price and not be charged extra from
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selecting foods from different l ines .

In order to increase

the consumption of vegetables as recommended by the Dietary
Guidel ines , it is suggested that a l arger variety of
vegetables be o ffered every day .
include more variety in each l ine .
available on each serving l ine .
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Another option would be to
For example , could be
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Pre-Test Questionnaire

Student I.0.#_______
Questionnaire
Thank you for taking part in this projecL Your participation is important Please take a few minutes to
answer the following questionnaire.
I.

1.

THE FOLLOWING QUESTIONS ASK YOU TO EVALUATE THE FOODS YOU SELECTED
TODAY AND THE SCHOOL LUNCH SERVICE.
What foods did you choose today for lunch? Please mark all the foods you chose today from the
school cafeteria by checking the number of servings or portions you purchased.
MENU

1 serving

2 servings

3 servings

1 carton

2 cartons

J cartons

(1) hamburger/bun
(2) lettuce
(3) tomato
(4) onion
(5) pickles
(6) round a bouts
(7) spaghetti
(8) meat sauce
(9) steamed broccoli spears (2 spears)
(10) bread 1 slice
( 1 1) black eyed peas
(12) pork patty/bun
(13) canned pineapple
(14) fresh apple
(15) banana
(16) orange
(17) grapes
(18) kiwi
(19) ocher fresh fruit___

whole milk
nutrish milk
(22) 2% milk
(23) skim milk
(24) chocolate milk
(25) orange juice
(26) fruit punch
(27) lemonade
(20)
(21)
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SALAD BAR

l serving

(28) lettuce (1 cup)
(29)·tomato (1/4 cup)
(30) green peppers (1/4 cup)
(31) onions (1/4 cup)
(32) radishes (1/4 cup)
(33) carrots (1/4 cup)
(34) cucumbers (1/4 cup)
(35) celery (1/4 cup)
(36) pickle beets (1/4 cup)
(37) pickle spears (1/4 cup)
(38) pickle slice (1/4 cup)
(39) tuna (1/4 cup)
(40) cauliflower (1/4 cup)
(41) broccoli (1/4 cup)
(42) beans salad (1/4 cup)
(43) boiled egg (l/2 egg)
(44) green olives (1/4 cup)
(45) black olives (l/4 cup)
(46) green onions (1/4 cup)
(47) alfalfa sprouts (1/4 cup)
(48) cottage cheese (1/2 cup)
(49) croutons (1/4 cup)
(50) peanuts & raisins (1/4 c)
(51) raisins (1/4 cup)
(52) bacon (1/4 cup)
(53) other

DRESSINGS
(54) ranch
(55) thousand island
(56) honey mustard

2 servings

--

2 tbsp

3 servings

;

3 tbsps

4 tbsps

continue on next page
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2.

What made you choose the foods you did from the above menu? (Check all that apply).
(1) appearance
(2) expected taste
(3) friend's suggestion
(4) dislike other choices
(5) vegetarian entree
(6) religious preference
(7) low fat content
(8) low calorie content
(9) high nuuitional content
(11) mainly meat
(12) other -------

3.

What made you choose the beverage you did from the above menu? (Check all that apply).
(1) expected taste
(2) friend's suggestion
(3) dislike other choices
(4) low fat content
(5) low calorie content
(6) high nutritional content
(7) other --------

4.

Did you eat foods that you did not buy from the school cafeteria? Please mention the foods and the
amounts eaten.
FOODS

AMOUNT

(1) -----------------------

(2)
(3)
(4)
(5)

5.

-----------------------
-----------------------
----�----------�
------------------------

If you ate foods that did not purchase from the school cafeteria, what made you decide to choose it?
(Check ail that apply)
_._. (1) eye appealing
__ (2) expected taste
__ (3) high nutritional content
__ (4) mainly meat content
__ (5) mainly vegetables
__ (6) religious preference
__ (7) friend's suggestions
__ (8) low fat content
__ (9) low cilorie content
__ (10) other (please write in your reasons) ---continue on next page
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6.

How would you describe-the quality of the food served in your school cafeteria?
(1)
(2)
(3 )

7.

How would you describe the food choices available in your school cafeteria?
(1)

(2)

(3)
8.

good
o.k.
poor

good

o.k.

poor

If you had other food choices, would you eat in the cafeteria more often?
_ (l) yes
_ (2) no
__ (3) do not know

9.

How many days last week did you purchase food in the cafeteria?
_ ( l)
_ (2)
_ (3)
_ (4)
_ (5)

10.

once
2 days
3 days
4 days
everyday

Do you believe the food served in the cafeteria is healthy for you?
(1) yes
(2) no
(3)· do not know

II.

THE FOLLOWING ARE GENERAL QUESTIONS ABOUT YOU.

1 1.

How interested are you in nutrition?
(1) minimally interested
(2) somewhat interested
(3) interested
(4) very interested
(5) strongly interested

12

Do you diet to lose weight?
__ (1)
__ (2)
_ (3)
_ (4)

never
sometimes
often
always

continue on next page
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13.

Do you consider your overall food intake to be any of the following? (Check all that apply)
__ (1)
__ (2)
__. (3)
__ (4)
__ (S)
__ (6)

14.

What grade are you in?
_ (1)
_ (2)
_ (3)
_ (4)

15.

low in fat
low in calories
low in sodium
low in cholesterol
do not know
none of the above

9th grade
10th grade
11th grade
12th grade

What is your gender?
_ (l) female
_ (2) male

16.

17.

. How old are you?

What do you consider yourseU?
__ (1)
__ (2)
__ (3)
__ (4)
__ (5)

oveiweight by more than 10 pounds
slightly overweight
ideal weight
slightly underweight
underweight by less than 10 pounds

ill.

THE FOLLOWING QUESTIONS CONCERN YOUR KNOWLEDGE ABOUT FOODS.
Please compare the foods and iC uncertain, give your best guess.

18.

Which of the following foods has the highest fat content?
__ (1) roast turkey
__ (2) baked chicken pattie
_ (3) grilled hamburger
continue on next page

110

19.

Which of the following foods has the lowest fut content?
__ (1) black eyed peas

•

__ (2) veal pauie
_ (3) pork pattie

20.

Which of the following foods has the highest culorie content?
__ (1) chicken pattie
__ (2) baked chicken
__ (3) roast turkey

21.

Which of the following foods has the lowest calorie content?
__ (1) baked potato

__ (2) potato salad
__ (3) round a bouts
22.

Which of the following foods has the highest amounts of all these nutrients: Calcium, vitamin A and
vitamin D?
__ (1) orange juice

__ (2) chocolate milk
__ (3) soft drink
23.

Which of the following foods has the lowest amounts of all these nutrients: calcium, vitamin A, and
vitamin D?
_ (1) skim milk
__ (2) cottage cheese
__ (3) whole milk

24.

Which of the following foods has the highest sodium (salt)?
__ (1) fish pattie

__ (2) broccoli
_ (3) hot dog

25.

Which of the following foods has the lowe:.t sodium (salt)?
__ (1) American cheese
__ (2) apple sauce
_ (3) ham
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IV.

FOR THE FOLLOWING STATEMENTS, PLEASE INDICATE TllE EXTENT OF YOUR
AGREEMENT OR DISAGREEMENT BY CHECKING THE APPROPRL\TE COLUMN.

e

26.

27.
28.

29.

30.

31.

32.

Nutrition is important to me and one should not
be careless about it.

Knowing something is •good for me• has little or
no influence on what I chose to eat.

I usually will not taste a food if its appearance
is similar to something I dislike.

If my diet were poor, I would probably take vitamin
pills rather than vary the foods I choose.

I would be willing to try an unfamiliar food at least once.

I don't have time to think much about nutrition.

Leaming the basic ideas in nutrition will probably
NOT alter my personal eating habits very much.

33.

Even if I take vitamins, I feel that I should be
concerned about the foods I eat.

35.

I am concerned about eating nutritious foods
throughout the day.

37.

Trying new foods appeals to me.

39.

I feel that if I drink milk, I don't have to worry
about nutrition.

34.

36.

38.

40.

41.

42.

en

I feel that a person who gets the most satisfaction
out of eating is the one who sticks to the foods
that are familiar.

I feel the foods I eat now will affect my future health.

Nutrition is not so important to me as long as I
eat a lot of food.

If I am satisfied with the foods I eat, I see no
reason to change.

I feel that as long as I maintain a desirable
weight, I don't have to worry about nutrition.

In actual practice my nutrition knowledge has
little influence on what I select to eat.
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Post-Test 1 Questionnaire

Student 1.0.#_______
Questionnaire
Thank you for taking part in this projecL Your participation is important. Please take a few minutes to
answer the following questionnaire.
L

1.

THE FOLLOWING QUESTIONS ASK YOU TO EVALUATE THE FOODS YOU SELECTED
TODAY AND THE SCHOOL LUNCH SERVICE.
What foods did you choose today for lunch? Please mark all the foods you chose today from the
school cafeteria by checking the number of servings or ponions you purchased.
MENU

1 serving

2 servings

3 servings

1 carton

2 cartons

J cartons

(1)
(2)
(3)
(4)

hamburger/bun
lettuce
tomato
onion
(5) pickles
(6) round a bouts
(7) spaghetti & meat sauce
(8) pannesan
(9) steamed broccoli spears (2 spears)
(10) bread 1 slice
( 1 1) black eyed peas
(12) pork patty/bun
(13) canned pineapple
(14) fresh apple
(15) banana
(16) orange
(17) grapes
( 18) kiwi
(19) other
(20)
(21)
(22)

(23) whole milk
(24) nuui.sh milk
(25) 2% milk
(26) skim milk
(27) chocolate milk
(28) orange juice
(29) fruit punch
(30) lemonade
continue on next page
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SALAD BAR

. 1 serving

(31) lettuce (1 cup)
(32) tomato (1/4 cup)
(33) green peppers (1/4 cup)
(34) onions (1/4 cup)
(35) radishes (1/4 cup)
(36) carrots (1/4 cup)
(37) cucumbers (1/4 cup)
(38) celery (1/4 cup)
(39) pickle beets (1/4 cup)
(40) pickle spears (1/4 cup)
(41) pickle slice (1/4 cup)
(42) cuna (1/4 cup)
(43) cauliflower (1/4 cup)
(44) broccoli (1/4 cup)
(45) beans salad (1/4 cup)
(46) boiled egg (1/2 egg)
(47) green olives (1/4 cup)
(48) black olives (1/4 cup)
(49) green onions (1/4 cup)
(50) alfaUa sprouts (1/4 cup)
(5 1) couage cheese (1/2 cup)
(52) croutons (1/4 cup)
(53) walnuts & raisins (1/4 c)
(54) raisins (1/4 cup)
(55) bacon (1/4 cup)
(56) coleslaw
(57) ham
(58) pineapple & carrot s�ad
(59) cucumber. tomato & onion salad
(60) chocolate pudding
(61) peanut butter
(62) Other
DRESSINGS
(63)
(64)
(65)
(66)

2 servings

3 servings

--

--

2 tbsp

J tbsps

4 tbsps

ranch
thousand island
honey mustard
French
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What made you choose the foods you did from the above menu? (Check all that apply).
(1) appearance
(2) expected tasle
(3) friend's suggestion
(4) dislike other choices
(5) vegetarian entree
(6) religious preference
(7) low fat content
(8) low calorie content
(9) high nutritional content
(11) mainly meat
(12) other -------

3.

•

What made you choose the beverage you did from t�e above menu? (Check all that apply).
(1) expected taste
(2) friend's suggestion
(3) dislike other choices
(4) low fat content
(5) low calorie content
(6) high nutritional content
(7) other --------

4.

Did you eat foods that you did not buy from the school cafeteria? Please mention the foods and the
amounts eaten.
FOODS

AMOUNT

(1) ------------------�
(2) ------------------�
(3) ------------------�
(4) ----------------�
(5) ----------------�
S.

If you ate foods that did not purchase from the school cafeteria. what made you decide to choose it?
(Check all that apply)
(1) eye appealing
(2) expected taste
(3) high nutritional content
(4) mainly meat content
(5) mainly vegetables
(6) religious preference
(7) friend's suggestions
(8) low fat content
(9) low calorie content
(10) other (please write in your reasons) ----

6.

How many days last week did you eat in the cafeteria?
(1)
(2)
(3)
(4)
(5)

once
2 days
3 days
4 days
everyday

continue o n ne.xt page
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7.

Do you believe the food served in the cafeteria is healthy for you?

(1) yes
. (2) no
(3) do not know
8.

Do you consider your overall food intake to be any of the following? (Check all that apply)

(1) low in fat

(2)
(3)
(4)
(5)
(6)
9.

low in calories
low in sodium
low in cholesterol ·
do not know
none of the above

How often would you choose the Best Choice food item if the school lunch program continues to
offer it?

(1) always

(2)
(3)
(4)
(5)
10.

often
sometimes
rarely
never

Did the posters posted in the cafeteria about the "BEST CHOICE" food affect your food choice?

(1) yes
(2) no
1 1.

Did the BEST CHOICE sign put on the serving line affect your food choice?

(1) yes
(2) no
12.

Do you think that the BEST CHOICE sign put on the serving line was a good idea to help students
choose better their foods?

(1) yes
(2) no
13.

What do you think was more effective?

(1) the POSTERS with nutrition information
(2) the BEST CHOICE signs

14.

. Do you think the nutrients listed on the sign are important for your health?

(1) yes
(2) no
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Group I

Post-Test 2 Questionnaire

Student 1.0.#_______

..

Questionnaire
Thank you for taking part in this project. Your panicipation is important. Please take a few minutes to
answer the following questionnaire.
I.

1.

THE FOLLOWING QUESTIONS ASK YOU TO EVALUATE THE FOODS YOU SELECTED
TODAY AND THE SCHOOL LUNCH SERVICE.
What foods did you choose today for lunch? Please mark all the foods you chose today from the
school cafeteria by checking the number of servings or portions you purchased.
MENU

1 serving

2 servings

3 servings

1 curton

2 cartons

3 curtons

(1) hamburger/bun
(2) lettuce
(3) tomato
(4) onion
(5) pickles
(6) round a bouts
(7) spaghetti & meat sauce
(8) pannesan
(9) steamed broccoli spears (2 spears)
(10) bread 1 slice
(11) black eyed peas
(12 ) pork patty/bun
(13) canned pineapple
(14) fresh apple
(15) banana
(16) orange
(17) grapes
(18) kiwi
(19) ocher ------
(20) -------(2 1) ________
(22) ____________�

(23) whole milk
(24) nutrish milk
(25) 2% milk
(26) skim milk
(27) chocolate milk
(28) orange j uice
(29) fruit punch
(30) lemonade
continue on next page
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1 serving

2 servings

3 servings

2 tbsp

3 tbsps

4 tbsps

(31) lettuce (1 cup)
. (32) tomato ( 1/4 cup)
(33) green peppers (1/4 cup)
(34) onions (1/4 cup)
(35) radishes (1/4 cup)
(36) carr.o tS (1/4 cup)
(37) cucumbers (1/4 cup)
(38) celery ( 1/4 cup)
(39) pick.le beets (1/4 cup)
(40) pick.le spears (1/4 cup)
(41) pickle slice (1/4 cup)
(42) tuna (1/4 cup)
(43) cauliflower ( 1/4 cup)
(44) broccoli (1/4 cup)
(45) beans salad (1/4 cup)
(46) boiled egg (1/2 egg)
(47) green olives ( 1/4 cup)
(48) black olives (1/4 cup)
(49) green onions (1/4 cup)
(SO) alfalfa sprouts (1/4 cup)
(51) cottage cheese (1/2 cup)
(52) croutons (1/4 cup)
(53) walnuts & raisins (1/4 c)
(54) raisins ( 1/4 cup)
(55) bacon ( 1/4 cup)
(56) coleslaw
(57) ham
(58) pineapple & carrot salad
(59) cucumber, tomato & on.ion salad
...
(60) chocolate pudding
(61) peanut butter
(62) Other
(63)

(64)
(65)
DRESSINGS
(66) ranch
(67) thousand island
(68) honey mustard
(69) French
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What made you choose the foods you did from the above menu? (Check all that apply).
(1) appearance
(2) expected taste
(3) friend's suggestion
(4) dislike other choices
(5) vegetarian entree
(6) religious preference
(7) low fat content
(8) low calorie content
(9) high nutritional content
(10) mainly meat
( 1 1) other --------

3.

What made you choose the beveruge you did from the above menu? (Check all that apply).
( 1)
(2)
(3)
(4)
(5)
(6)

expected taste
friend's suggestion
dislike other choices
low fat content
low calorie content
high nutritional content

m o�« -������4.

Did you eat foods that you did not buy from the school C'.t fctcria'l Please mention the foods am.I the
amounts eaten.
AMOUNT

FOODS
(1) ����������
(2) ��������--
(3) ���������
(4) --��������
(5) --��������-

5.

If you ate foods that did not purchase from the school cafeteria, what made you decide to choose it?
(Check all that apply)
(1) eye appealing
(2) expected taste
(3) high nutritional content
(4) mainly meat content
(5) mainly vegetables
(6) religious preference
(7) friend's suggestions
(8) low fat content
(9) low calorie content
(10) other (please write in your reasons) ____

6.

How would you describe the quulity of the food served in your school cafeteria?
(1) good
(2) o.k.
(3) poor
continue o n next page
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7.

How would you describe the food choices available in your school c..·afeteria?
(1) good
(2) o.k.
(3) poor

8.

If you had other food choices, would you eat in the c-.ifcteria more often?
(1) yes
(2) no
(3) do not know

9.

How many days last week did you purchase food in the c-.ifcteria?
(1)
(2)
(3)
(4)
(5)

10.

once
2 days
3 days
4 days
everyday

Do you believe the food served in the cafeteria is healthy for you?
(1) yes
(2) no
(3) do not know

1 1.

How often would you choose the Best Choice food item if the school lunch program continues to
offer it?
(1)
(2)
(3)
(4)
(5)

12.

always
often
sometimes
rarely
never

•·

:

Did the posters posted in the cafeteria bulletin about the ·BEST CHOICE· foods affect your food
choice?
(1) yes
(2) no

13.

Did the BEST CHOICE sign put on the serving line affect your food choice?
(1) yes
(2) no

14.

Do you think that the BEST CHOICE sign put on the serving line was a good idea to help students
choose better their foods?
(1) yes
(2) no

continue on next page
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15.

What do you think was more effective?
(1) the POSTERS with nutrition information
(2) the BEST CHOICE sign
Do you think the nutrients listed on the signs are important for your health?

16.

(1) yes
(2) no

II.

THE FOLLOWING ARE GENERAL QUESTIONS ABOUT YOU.

17.

How interested are you in nutrition?
(1)
(2)
(3)
(4)
(S)

18.

·

Do you diet to lose weight?
(1)
(2)
(3)
(4)

19.

low in fat
low in calories
low in sodium
low in cholesterol
do not know
none of the abcwe
other

What grade are you in?
(1)
(2)
(3)
(4)

21.

never
sometimes
often
always

Do you consider your overall food intake to be any of the following? (Check all that apply)
(1)
(2)
(3)
(4)
(5)
(6)
(7)

20.

minimally interested ·
somewhat interested
interested
very interested
strongly interested

9th grade
10th grade
1 1 th grade
12th grade

What is your gender'!
(1) female
(2) male

22.

How old are you?

continue on next page
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23.

What do you consider yourself?
(1)
(2)
(3)
(4)
(S)

overweight by more than 10 pounds
slightly overweight
ideal weight
slightly underweight
underweight by less than 10 pounds

lll.

THE FOLLOWING QU�ONS CONCERN YOUR KNOWLEDGE ABOUT FOODS.
Please compare the foods and If uncertain, give your best guess.

24.

Which of the following foods has the highest fall content?
(1) roast turkey
(2) baked chicken pattie
(3) grilled hamburger

25.

Which of the following foods has the lowest rut content?
(1) black eyed peas
(2) veal pattic
(3) pork pattie

26.

Which of the following foods has the highest culorie content?
(1) chicken pattie
(2) baked chicken
(3) roast turkey

27.

,.

Which of the following foods has the lowest culorie content?
(1) baked potato
(2) potato salad '
(3) round a bouts (french fries)

28.

Which of the following foods has the hii=hest amounts of all these nutrients: Calcium, vitamin A and
vitamin D?
(1) orange juice
(2) chocolate milk
(3) soft drink

29.

Which of the following foods has the lowest amounts of all these nutrients: calcium, vitamin A, and
vitamin D?

( 1) skim milk

(2) cottage cheese
(3) whole milk
continue on next page
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30.

Which of the following foods has the! highest sodium (salt)?
(1) fish pauie ·
(2) broccoli
(3) hot dog

31.

Which of the following foods has the lowest sodium (salt)?
(1) American cheese
(2) apple sauce
(3) ham
continue on next page
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IV.

.,�

FOR TIIE FOllOWING STATEMENTS, PLEASE INDICATE THE EXTENT OF YOUR
AGREEMENT OR DISAGREEMENT BY CHECKING THE APP ROPRIA E C L�
d'

32.

Nutrition is important to me and one should not
be careless about it.

33.

Knowing something is •good for me· has little or
no influence on what I chose to eat.

34.

I usually will not taste a food if its appearance
is similar to something I dislike.

35.

If my diet were poor, I would probably take vitamin
pills rather than vary the foods I choose. .

36.

I would be willing to try an unfamiliar food at least once.

37.

I don't have time to think much about nutrition.

38.

Learning the basic ideas in nutrition will probably
NOT alter my personal eating habits very much.

39.

Even if 1 take vitamins, I feel that 1 should be
concerned about the foods 1 eat.

40.

I feel that a person who gets the most satisfaction
out of eating is the one who sticks to the foods
that are familiar.

41.

I am concerned about eating nutritious foods
throughout the day.

42.

I feel the foods I eat now will alfect my future health.

43.

Trying new foods appeals to me.

44.

Nutrition is not so important to me as long as I
eat a lot of food.

45.

I feel that if I drink milk, I don't have to worry
about nutrition.

46.

If I am satisfied with the foods I eat, I see no
reason to change.

47.

I feel that as long as I maintain a desirable
weight, I don't have to worry about nutrition.

48.

In actual practice my nutrition knowledge has
little influence on what 1 select to eat.

$I

:j.f ;

.f l> ::J�/ q G:j§

"'

Thank You!
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Appendix A4 . -

Group II

Post-Test 2 Questionnaire

Student LD.#_______

•

Questionnaire
Thank you for taking part in this projecL Your participation is importanL Please take a few minutes to
answer the following questionnaire.
L

1.

THE FOLLOWING QUESTIONS ASK YOU TO EVALUATE THE FOODS YOU SELECTED
TODAY AND THE SCHOOL LUNCH SERVICE.
What foods did you choose today for lunch? Please mark all the foods you chose today from the
school cafeteria by checking the number of servings or portions you purchased.
MENU

1 serving

2 servings

3 servings

1 carton

2 curtons

J aartons

(1) hamburger/bun
(2) lettuce
(3) tomato
(4) onion
(5) pickles
(6) round a bouts
(7) spaghetti & meat sauce
(8) parmesan
(9) steamed broccoli spears (2 spears)
( 10) bread 1 slice
(11) black eyed peas
(12) pork patty/bun
(13) canned pineapple
(14) fresh apple
(15) banana
(16) orange
(17) grapes
(18) kiwi

(19)
(20)
(21)
(22)

other -----
------_______
________

(23) whole milk
(24) nu trish milk
(25) 2% milk
(26) skim milk
(27) chocolate milk
(28) orange juice
(29) fruit punch
(30) lemonade
continue on next page
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SAl.AD DAR

1 serving

2 servings

3 servings

..

(31) lettuce (1 cup)
(32) tomato (1/4 cup)
(33) green peppers (1/4 cup)
(34) onions (1/4 cup)
(35) radishes (1/4 cup)
(36) carrots (1/4 cup)
(37) cucumbers ( 1/4 cup)
(38) celery ( 1/4 cup)
(39) pickle beets (1/4 cup)
(40) pick.le spears (1/4 cup)
(41) pick.le slice (1/4 cup)
(42) tuna (1/4 cup)
(43) cauliflower (1/4 cup)
(44) broccoli ( 1/4 cup)
(45) beans salad (1/4 cup)
(46) boiled egg ( 1/2 egg)
(47) green olives ( 1/4 cup)
(48) black olives (1/4 cup)
(49) green onions (1/4 cup)
(50) alfalfa sprouts (1/4 cup)
(5 1) cottage cheese (1/2 cup)
(52) croutons (1/4 cup)
(53) walnuts & raisins (1/4 c)
(54) raisins (1/4 cup)
(SS) bacon ( 1/4 cup)
(56) coleslaw
(57) ham
(58) pineapple & carrot salad
(59) cucumber, tomato & onion salad
(60) chocolate pudding
(61) peanut butter
(62) Other
(63)
(64)
(65)
DRESSINGS

2 tbsp

3 tbsps

4 tbsps

(66) ranch
(67) thousand island
(68) honey mustard
(69) French

continue on next page
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2

What made you choose the foods you did from the above menu? (Check all that apply).
(1) appearance
(2) expected taste
(3) friend's suggestion
(4) dislike other choices
(5) vegetarian entree
(6) religious preference
(7) low fal content
(8) low calorie content
(9) high nutritional content
( 10) mainly meat
( 1 1) other -------

3.

What made you choose the bever.age you did from the above menu? (Check all that apply).
(1)
(2)
(3)
(4)
(5)
(6)
(7)

4.

expected taste
friend's suggestion
dislike other choices
low fat content
low calorie content
high nutritional content
other --------

Did you eat foods that you did not buy from the school cafeteria? Please mention the foods and the
amounts eaten.

AMOUNT

"'

1' 00DS

(1) -----------------
(2 ) -----------------�
(3) -----------------�
(4) -----------------�
(5) ��������
5.

•

If you ate foods that did not purchase from the school cafeteria, what made you decide to choose il'l
(Check all that apply)
(1) eye appealing
(2) expected taste
(3) high nutritional content
(4) mainly meat content
(5) mainly vegetables
(6) religious preference
(7) friend's suggestions
(8) low fat content
(9) low calorie content
(10) other (please write in your reasons) ____

6.

How would you describe the quulity of the food served in your school cafeteria?
(1) good
(2) o.k.
(3) poor

continue o n next page
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7.

How would you describe the food choices available in your school cafeteria?

..

(1) good
(2) o.k.
(3) poor
8.

If you had other food choices, would you eat in the cafeteria more often?
(1) yes
(2) no
(3) do not know

9.

How many days last week did you purchase food in the cafeteria? ·
(1)
(2)
(3)
(4)
(5)
(6)

10.

once
2 days
3 days
4 days
everyday
none

Do you believe the food served in the cafeteria is healthy for you?
(1) yes
(2) no
(3) do not know

· 1 1.

How often would you choose the Best Choice food item if the school lunch program continues to
offer it?
(1)
(2)
(3)
(4)
(5)

12

always
often
sometimes
rarely
never

Did the posters posted in the cafeteria bulletin about the ·BEST CHOICE· foods affect your food
choice?
(1) yes
(2) no

13.

. Did the BEST CHOICE sign put on the serving line affect your food choice?
(1) yes
(2) no

14.

Do you think that the BEST CHOICE sign put on the serving line was a good idea to help students
choose better their foods?
(1) yes
(2) no
continue on next page
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15.

What do you think was more effective?

16.

(1) the POSTERS with nutrition informa tion
(2) the BEST CHOICE sign
Do you think the nutrients listed on the signs are important for your health?
( 1) yes
(2) no

17.

What do you think about the information given in class about the Best Choice intervention program?
( 1)
(2)
(3)
(4)
(5)
(6)

18.

very good
good
o.lc.
bad
very bad
was not present in class

Did the information given in class by your teacher help you choose the BEST CHOICE'!
( 1) yes
(2) no

19.

What do you think was more effective in class'!
(1) information about what was the Best Choice all abouL
(2) information about the nutritive value the Best Choice had compared to the other options.
(3) information about how in fact eating the Best Choice can make you feel better and
healthier.
(4) none of the above
(5) other, ------------

II.

THE FOLLOWING ARE GENERAL QUESTIONS AllOUT YOU.

20.

How interested are you in nutrition'!
(1)
(2)
(3)
(4)
· (5)

21.

minimally interested
somewhat interested
interested
very interested
strongly interested

Do you diet to lose weight?
(1)
(2)
(3)
(4)

never
sometimes
often
always

continue on next page
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22.

Do you consider your overall food intake to be any of the following? (Check all that apply)
(1)
(2)
(3)
(4)
(5)
(6)
(7)

23.

What grade are you in?
(1)
(2)
(3)
(4)

24.

low in fat
low in calories
low in sodium
low in cholesterol
do not know
none of the above
other

9th grade
10th grade
11th grade
12th grade

What is your gender?
(1) female
(2) male

25.

How old are you?

26.

What do you consider yourself?
( 1)
(2)
(3)
(4)
(5)

overweight by more than 10 pounds
slightly overweight
ideal weight
slightly underweight
underweight by less than 10 pounds

Ill.

THE FOLLOWING QUF.S'nONS CONCERN YOUR KNOWLEDGE ABOUT FOODS.
Pleuse compare the foods and if uncertuin, give your best guess.

27.

Which of the following foods has the highest fut content?
(1) roast turkey
(2) baked chicken panie
(3) grilled hamburger

28.

Which of the following foods has the lowest fut content?
( 1) black eyed peas
{2) veal pauie
(3) pork pauie
continue on next page
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29.

Which of the following foods has the highest culorie content?
( 1) chicken pauie
(2) baked chicken
(3) roast turkey

30.

..

Which of the following foods has the lowest calorie content?
(1) baked potato
(2) potato salad
(3) round a bouts (french fries)

31.

Which of the following foods has the highest amounts of all these nutrients: Calcium, vitamin A and
vitamin D?
(1) orange juice
(2) chocolate milk
(3) soft drink

32

Which of the following foods has the lowest amounts of all these nutrients: calcium, vitamin A, and
vitamin D?
( 1) skim milk
(2) cottage cheese
(3) whole milk

33.

Which of the following foods has the highest sodium (salt)'!
(1) fish pauie
(2) broccoli
(3) hot dog

34.

Which of the following foods -llas the lowest sodium (salt)?
(1) American cheese
(2) apple sauce
(3) ham

continue on next page
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IV.

FOR THE FOLLOWING STATEMENTS, PLEASE INDICATE THE EXTENT OF YOUR
AGREEMENT OR DISAGREEMENT BY CHECKING THE APP ROPRfATF. C I.UMN.

35.

Nutrition is important to me and one should not
be careless about il.

36.

Knowing something is •good for me• has little or
no influence on what I chose to eaL

37.

I usually will not taste a food if its appearance
is similar to something I dislike.

38.

If my diet were poor, I would probably take vitamin
pills rather lllan vary the foods I choose.

39.

I would be willing to try an unfamiliar food at least once.

40.

I don't have time to think much about nutrition.

41.

Learning the basic ideas in nutrition will probably
NOT alter my personal eating habits very much.

42.

Even if I take vitamins, I feel that I should be
concerned about the foods I eat.

43.

I feel that a person who gets the most satisfaction
out of eating is the one who sticks to the foods
that are familiar.

44.

I am concerned about eating nutritious foods
throughout the day.

45.

I feel the foods I eat now will affect my future health.

46.

Trying new foods appeals to me.

47.

Nutrition is not so important to me as long as l
eat a lot of food.

48.

I feel that if I drink milk, I don't have to worry
about nutrition.

49.

If I am satisfied with the foods 1 eat, I see no
reason to change.

50.

I feel that as long as I maintain a desirable
weight, I don't have to worry about nutrition.

51.

In actual practice my nutrition knowledge bas
little influence on what I select to eat.

I
t

§I
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Iron
( mg )

Vit . A
( ug RE )

Vit . C
( mg )

12

44

3

75

28

74

3.5

---

14

1.2

10

---

70 . 5

0.8

261

Bl ack Eyed Peas 1

1

43

3.3

30

---

Tator Tors

10

9

.3

10

9

-------

0 . 44

3 02

0 . 09

14 9

2.4

2.6

300

0 . 12

150

2.8

2.5

Spaghett i and
meat sauce 1
Hamburger

Pork Patt ie

VEGETABLES
w

00

I Fat

Calcium
( mg )

MAIN DISH

t-J

Main Di sh , vegetables , and beverages nutrient analysis
of the Menu on the Designated Day

Steamed Broccol i
Spears 1

: ( grams )

21

f

8

BEVERAGES

Skim Milk1
2 % Milk1

4.6

297

Chocol ate Mi lk 1

5

284

NutrishTH1

Orange Juice 1

2.5
0.7

42

0 . 12
0.6
2.2

150
150

87

----55

2.3

2.3

17 1 . 4

Vit . D
( ug )

-----

---

2.5

2.5

0.0

Best Cho ice Food items sel ected as l owest in fat and highest in selected
nutrients rel at ive to other foods o f fered on that day .
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Human Subj ects Approval

THE UNIVERSITY OF TENNESSEE
KNOXVILLE .

03/22/95

Research Administration
Compliances
Granes & Contracts
Research Advancemenc
404 Andy Holt Tower
Knoxville, Tennessee 37996-0140
(615) 974-3466
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Food Choices. "
Gamio, Magali 0.
Nutrition
229 Jessie Harris Bldg.
Campus

Skinner, Dr. Jean
Nutrition
229 Jessie Harris Bldg.
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The project listed above has been reviewed and has been certified as EXEMPT from
review by the Institutional Review Board.
Unless there are major changes in the experimental methods or project design, no
further reporting to this office is required. The responsibility for oversight of this
project becomes that of the Principal Investigator, Student Advisor (if any), and the
Departmental Review Gommittee.
We wish you success in your research endeavors.
Sincerely,

�
�
L

Steven B. Pullie
Coordinator of Compliances

chael amel .

229 Jessie Harris Bldg.
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General Questions About the subj ects

How interested
are you nutrition ·

PreTest

Somewhat
Interested

29 ( 4 0% )

2 0 ·( 2 7 % )

19 ( 2 6% )

2 1 ( 2 8% )

strongly
Interested

2 ( 3% )

6 ( 8% )

Never

34 ( 4 7 % )

36 ( 4 8% )

Often

3 . (4%)
3 ( 4% )

Minimally
Interested

12 ( 17% )

Interested

10 ( 1 4 % )

Very Interested
Do you diet to
Lose Weight

Sometimes

33 ( 4 5 % )

Always

What do you
Cons ider
yoursel f?

overweight by
more than 10 lbs :

1

PostTest 2 1

17 ( 2 3% )

11 ( 15% )

3 1 ( 4 1% )

6 ( 8% )
2 ( 3% )
:

9 ( 12 % )

1 1 ( 14 % )

18 ( 2 4 % )

16 ( 2 2 % )

Ideal weight

35 ( 4 7 % )
9 (1 2 % )

34 ( 4 6% )
1 1 (1 5 % )

Underweight by
less than 10 lbs .

3 (4 % )

2 ( 3% )

Slightly
overweight

S l ightly
underweight

�

Total number of responses differ by question because some
students did not answer specific questions .
1
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MEANS AND STANDARD DEVIAT IONS FOR SELECTED NUTRI ENTS
GROOP J

NUTRI ENT

N

GENDER

PRE-TEST

POST-TEST 1

POST-TEST 2

Energy

M

13

852

+

235

988

+

630

943

F

11

784

+

520

735

+

257

618 :!: 274

M

13

32

+

12

36

+

22

34

F

11

32

+

2.9

27

+

13

22 ± 13

M

13

365 :!: 201

399

290

431

+

316

F

11

345 :!: 149

239 :!: 157

260

+

199

M

13

5

+

2

6

+

5

6±4

F

11

4

+

3

4

+

3

4± 2

M

13

205 ± 147

218 :!: 182

244 :!: 200

F

11

179

402 :!: 631

493 :!: 745

M

13

70 ... 62

n

+

82

F

11

52

50

+

38

M

13

2

2

2

+

2

2 :!: 2

F

11

2 :!: 1

1

+

1

1

Fat
calci1.11
Iron
Vi tamin A
Vi tami n C

Vi tami n D

+

37

+

+

n

142

+

I

88

+

+

603

22

134

+

40 :!: 39
+

1

Appendix E2 . MEANS AHO STANDARD DEVIAT I ONS FOR SELECTED NUTR IENTS
GRCXJP I I

I

NUTR IENT

Energy

I

N

"
F

Fat
calciua

I ron
Vitamin A
Vi tamin C
Vi tamin D

I

GENDER
18

I

PRE-TEST
1092 + 639

I

POST-TEST 1
829 + 421

I
I

POST-TEST 2
785 � 307

"

13

751 + 280

632 + 281

554

18

44 + 29

33 + 21

30 � 1 1

F

13

29 :!: 13

18 :!: 1 2

1 9 + 10

18

5 66 � 364

420 + 272

377 + 184

13

331 + 122

349 + 136

318 + 1 18

18

6±4

4 + 3

4 + 3

"

13

5 :!: 2

3 + 1

4 :!: 2

18

283 + 249

220 + 125

549 ± 1 094

"

13

327 + 435

193 + 94

299 � 459

18

75

92

59 � 47

52 :!: 58

F

"

13

55 :!: 39

34 :!: 49

43 :!: 37

18

2 + 2

3 + 2

2 + 1

F

13

2 + 1

2 + 1

2 + 1

"
F
"
F
F

:!:
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:!:

184

I

GRClJP EFFECTS - ANALYSIS OF COVAR IANCE .
ON INTAKES OF SELECTED NUTR I ENTS AT POST-TEST 2
Males (Groups I and I I ) and Females (GrOl.f)S I & I I )
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Appendi x E1 . COVARI ATE :

N

GEtl>ER

P-VALUE8

NUT R I E•T

N

GENDER

Energy

31

M

0 . 28

33

M

0 . 67

32

F

o .�o

Energy

P-VALUE8

24

0 . 21

27

M

0 .32

F

24

F

33

M

0 . 46

0 . 67

32

M

0 . 21

24

F

0 . 98

0 . 22

33

M

32

F

0 . 95

32

M

0 .40

27

F

0 . 78

32

F

0 . 85

33

M

0 . 98

Vit. A

33

M

0 . 47

27

F

0 . 87

32

F

0 .35

33

M

0 . 34

Vi t . C

32

M

0 . 23

27

F

0 . 96

32

F

0 .45

33

M

0 . 56

Vi t . D

33

M

0 . 24

27

F

0 . 81

F

0 . 19

30

M

0 . 93

27

F

0 . 18

Ca l c i um

.,::.

POST-TESTS 1 SCORES

NUTR IENT

Fat

.....
�

COVAR IATE:

PRE-TEST SCORES

I ron

30

Fat
Ca lc i lln
I ron

..

a Probabi l i ty va lue of the ANCOVA F - stat i st i c .

Vi t . A
Vit . C
Vi t . D
8

P robabi l i ty va l ue of the ANCOVA F-stat i st i c .

Appendix Fl . source

Gender

N

Mean
Di fference 8

SD

PValue b

Group 1

M

15

-0 . 4 0

1 . 68

0 . 37

Group 2

M

Group 1

Group 2
a

b

PAIRED T TESTS FOR NUTRITION KNOWLEDGE TO
CHECK FOR A TIME EFFECTS .

F

14
18
19

F

-0 . 3 6

1 . 39

-0 . 05

1 . 11

-0 . 05

1 . 31

0 . 35
0 . 83

- 0 . 86

Score difference from pre-test t o post-test 2 on 8
knowledge questions .
Probabi l ity value of the Paired t-test .
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GROUP EFFECT - ANALYS IS OF COVARIANCE ON
CHANGES IN NUTRITION KNOWLEDGE FROM PRE-TEST TO POST-TEST 2
SOURCE

Group I vs . I I

Group I vs . I I

GENDER

N

P-VALUE ab

M

33

0 . 62

F

33

0 . 45

Pre-test knowledge scores were used as the Covariate .
Probabil ity value of the ANCOVA ·F-statistic .

a
b

Appendix F3 . Group

1

1

2

2

ACTUAL GROUP MEANS AND LEAST SQUARE MEANS 8
NUTRITION KNOWLEDGE
N

15

14

18

19

Gender

Pre-Test
Knowl edge
Means

Pos t-Test

Know l e dge
Means

Post- Test
- Lea s t
Square
Means

5 . 33

4 . 93

4 . 5 1b

M

4 . 00

F

5 . 26

3 . 94

M
F

5 . 29

2

4 . 93

5 . 21

2

4 . 9 2b

4 . 2 9b
5 . 2 2b

LSMeans calculated from the Analys is o f Covariance .
b LSMeans have been adj usted for the pre-test knowl edge
differences between groups on 8 knowl edge quest ions .
a

14 5

Appendix Gl .

PAIRED T-TESTS FOR NUTRITION ATTI TUDE TO
DETERMINE TIME EFFECTS

SOURCE

GENDER

N

Group 1

M

14

Group 2

M

Group 1

14

F

Group 2

17

18

F

MEAN
DIF 8

SD

P-VALUE

-0 . 16

0 . 44

0 . 51

0 . 26

-0 . 14

-0 . 2 5

0 . 42

-0 . 13

0 . 45

0.26

0 . 02 *

0 . 23

Score dif ference from pre-test to post-test on 17
· attitudinal statements .
* Probabi l ity value of the Pa ired t-test at 0 . 0 5 .

a

Appendix G2
GROUP EFFECT - ANALYS I S OF COVARIANCE ON
CHANGE S IN NUTRI TION ATTITUDE FROM PRE-TEST TO POST-TE ST 2

I

l · GENDER

SOURCE

Group I vs . I I
Group I vs . II

a

F

31

32

P-VALUE ab

0 . 47

I

0 . 50

Pre-test attitude scores were used as the covariate .
Probab il ity value of the ANCOVA F-stati stic .

b

ACTUAL GROUP MEANS AND LEAST SQUARE MEANS a
' ON NUTRITION ATTITUDE

Appendix G3
GROUP

1

1

2

2
a
b

M

IN I

N

GENDER

14

M

17

M

14

18

F

F

PRE-TEST
ATTITUDE
MEANS

3 . 37

3 . 56

3 . 39

3 . 89

POST-TEST

ATTI TUDE
MEANS

POST-TEST
- LEAST
SQUARE
MEANS

3 . 37

3 . 5 2b

2

3 . 24

3 . 14

3 . 76

2

3 . 2 4b

I

3 . 13b

3 . 64 b

LSMeans were calcul ated from the Ana lys is of Covariance .
LSMeans have been adj usted for the pre-test attitude
di fferences between groups on 17 att itudinal statements .
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Appendix H1 •.- Time Effect of Frequenci es of Foods Selected
by Mal es
N

19

7

18

a

a

N

15

POSTTEST 1 b
6

19

9

3

19

19

2

15

5

19

8

2

19

2

2

18

0

19

0

19

0

19

1

15

2

19

7

Frui t

1 *
2

18

1

19

1

19

19

Low Fat
Mi l ke

1

19

15

15

13

19

19

2

18

20

19

15

19

13

Orange

1

19

6

15

10

19

12

GRCIJP

N

Spaget t i &

meat sauce

1
2

Brocol l i

1

Fresh

'

a

PRE TEST b

FOCD

pgsr- TEST

2

Juice

2

18

13

19

9

19

9

Hamburger

1

19

9

15

9

19

11

2

18

10

19

7

19

8

Tots

1

19

10

15

9

19

10

2

18

9

19

6

19

7

Who l e Mi l k

1

19

4

15

2

19

1

18

2

19

6

19

3

1

19

6

19

4

2

18

5

Tator

2

Drinks

15
19

:

6

4

I 19

2

a NlJTlber of subj ects.
The ca l cu l at i ons were made by adding the total number of servings se lected by students .
*c Ch i -Square signi f i cant T� i f ference at � 0 . 05 probab i l i ty l evel from Pre- test t o Post - test 2 .
I nc l udes Sk im, Nut r i sh , 2%, a nd Choco late Mi l k .
b

147

:

Appendix H2 . - Time Effect o f Frequencies o f Foods Sel ected
by Femal es
GRCIJP

Na

PRE TEST b

Na

POST TEST 1 b

Na

POST- TEST 2b

18

5

16

2

17

5

meat sauce

1
2

19

13

1

19

Brocol l i

1

18

6

7

2

FOCD

Spagett i

&

0

16

0

17

19

1

13

0

19

1

1

18

3

1

17

1

Fru i t

16

2

19

3

13

2

19

1

Low Fat

1

18

11

16

6

9

Mi lk

2 *

19

10

13

1 3C

17

Juice

1

18

7

16

2

19

6

Hamburger

1

18

2

19

Fresh

e

Orange

1

19

1 2d

3

17

6

13

4

19

3

5

16

5

17

4

9

13

2

19

7

16

8

17

6

Tots

1

18

2

19

10

13

4

19

7

Whol e Mi l k

1

18

1

16

0

17

0

2

19

0

13

0

19

0

1

18

4

16

6

17

2

2

19

3

13

1

19

6,

Tator

Drinks

7

a
o f subjects .
_.,
b Nl.llber
The ca l cul at i ons were made by-addi ng the total number of servings selected by students .
c S i gni f i cant di f ference at � 0 . 05 proba bi l i ty level from pre- test to post - test 1 as tested by Ch i Square Stat i s t i c .
d
S i gni f i cant d i f ference � a t 0 . 05 probab i l i ty leve l from pos t- test 1 to pos t - test 2 a s tested by
Square Stat i s t i c .™
Ch
e i -Inc l udes
Sk im, Nut r i sh , 2%, a nd Choco late mi l k
* S i gni f i cant d i fference a t �0 . 05 proba b i l i ty leve l from pre- test t o pos t - test 1 t o post - test 2 as
tested by Ch i - Square stat i st i c .
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Appendi x 1 1 . - Quest i ons Related to the Ado l escents • Percept i ons About School
Foodservi ce - Ma l es and Fema l es ( Groups I & I I combi ned) 1
cont i nued
"1at aade you choose the joods you
did froa the above menu?

Pre-Test2

PostTest 1 1 2

Appearance

13 C 1 8%)

1 9 ( 25%)

Expected taste

4 2 ( 57X)

43 (57X)

F r i ends suggest i on

6 (8%)

4 ( 5%)

43 ( 58%)

3 2 (42%)

50 (68%)

47 ( 62%)

Fr i end ' s sugges t i on

4 ( 5%0

2 ( 3%)

1 2 ( 1 7"-')

D i s l i ke other choi ces

1 4 ( 1 8%)

15 ( 20%)

Low Fat Content

10 C 13%)

10 ( 1 3%)

1 7 ( 22%)

If you ate foods that did not
purchase from the school cafeteria.
tfat aade you decide to choose i t?

Eye appea l i ng

_7 (9%)

4 ( 5%)

Expected Taste

15 ( 20%)

9 ( 1 2%)

Low fat content

3 (4%)

3 (4%)

Low ca lor i e content

2 (3%)

3 (4%)

Low i n fat

16 ( 22 %)

24 _(31%)

Low in ca lor i es

4 ( 5%)

9 ( 1 2%)

Do not Know

39 ( 53%)

30 (40%)

Do you bel i eve the food served
in the cafeteria is healthy

PreTest 2

PostTest 1 1 2

Yes

19 ( 26%)

No

25

( 33%)

28

29

(38%)

22

( 29%)

for you?

Do not Know
How would you describe the
CJJB l i ty of the food served in

(39%)

26 (35%)

your school cafeteria?
Good

4 ( 5%)

O . IC .

5 6 C ?'l"-')

Poor

....

.i:.
\0

;

How would you describe the

13 ( 1 8%)

1 5 1 ( 1 9%)
49 (64%)

food choi ces avai lable in your
school?

Good
O.K.

Poor
I f you had other choices.
would you eat in the cafeteria
110re often?
Yes
No

Do not Know

F C 23%>
3 7 ( 5 1%)
1� ( 26%)

41

( 56% )

1 0 ( 14%)
22 ( 30%)

1 Tot a l nlllber of responses di ffer by quest i ons
because some s tudents did not answer spec i f i c
ques
t i ons .
2
Nlllber of responses .

43 ( 57"-' >

16 ( 2 1%)

43

( 57X)

16 (21%)
1 7 ( 22 %)

D i s l i ke other choi ces
"1at llade you choose the �age
you did froa the above menu?

Expected Taste

Do you consider your overal l food
jntake to be any of the fol lowi ng?

2 Nlllber of responses .
3 Students could g i ve nu l t i ple res nses .
�

Appendi x 1 2 . -

Quest i ons Rel ated to the Po i nt-of-Purchase
Cafeter i a-Based I ntervent i on Program
Ma les and Fema les (Group l and 1 1 combi ned ) 1

How often would you choose the Best Choice food item
if the school h.nch program cont i nues to offer i t?

PreTest 2

Po � t- Test
II

Al ways

7 C 1 1 %)

3 C4 X )

Often

1 7 ( 2 7%)

Somet imes

24

(38%)

31 (41%)

Rarely

11 ( 1 7"!.)

1 3 ( 1 7%)

Never

4 6%)

5 (6%)

Yes

1 0 ( 16%)

29

No

5 2 (84%)

46 (61 %)

Yes

15 ( 24%)

35 ( 46%)

No

48 ( 76�)

40 (53%)

Yes

39 (60%)

57 ( 78%)

No

25 (39%)

1 6 ( 22%)

the posters w i th nutri t i on i nformat i on

31 (54%)

27

the Best Choi ce s i gn

27

C46X)

43 (59%)

Yes

54 (88%)

65 ( 86%)

No

8 ( 1 2%)

1 1 ( 1 4%)

24

(3 2%)

Did the posters posted in the cafeteria bul letin
about the Best Choice" foods affect your food
choice?
11

(39%)

Did the Best Choice sign put on the serving l ine
affect your food choi ce?

Do you th ink that the Best Choice sign put on the
serving l i ne was a good idea to help students choose
better the i r foods?

What do you th ink was more effect ive?

(41%)

Do you think the nutrients l isted on the signs are
iQ>Ortant for your health?

1 Tota l nllllber of responses di ffer
�est i ons .
Nurber of responses

by

question because some students d i d not answer spec i f i c
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Appendix I 3

Questions Related to the Classroom
Intervention
Males and Females ( Group II) 1

What do you think about the
information given in class
about the Best Choice
intervention program?

Very good
Good

( 18 % )
( 3 5% )

O.K.

17

( 4 7%)

Yes

16 ( 4 2 % )

No

22

Information about what was
the Best Choice all about

10 ( 2 8 % )

What do you think was more
ef fective in clas s?

Information about the
nutritive value the Best
Choi ce had comp?.�ed to the
�
other option .

Information about how in
fact eating the Best Cho ice
can make you feel better
and healthier

None of the above
2

7
13

Did the information given
in cl a s s by your teacher
help you · choo se the Best
Choice?

1

PostTest II2

(58%)

8

( 2 2% )

8

(22%)

10 ( 2 8 % )

Total number of responses di ffer by questions because some
students did not answer spec fic questions .
Number of responses
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I was born in Lima, Peru, on April 17, 1963 to Oscar and
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1989 I married to Jose

Antonio Gamio, 3 years later our daughter Alessandra came
along, and we are expecting the coming of our second child
anytime now.
I received my Bachelor of Science degree in

Hotel

Management at Montemar University, Lima, in December 1987.

In

August 199 1, I received my Master of Science degree in Food
Systems

Administration,

and

have

since

completed

the

requirements for a PhD in Human Ecology with an emphasis in
Lodging and Food Service Administration from the Department of
Nutrition at the University of Tennessee, Knoxville in May,
I am fluent in Spanish and French.

1996.
I

worked at the front desk and

distinguished hotel in Lima for one year.

reservations

in

a

For four years I

worked at the managerial level at Silum s. A. , manufacturer and
sales of lighting fixtures in Lima.

I completed an internship

at the Hyatt Regency Hotel, Holiday Inn and Bearden High
School Food Services in Knoxville.

Since 1989-95 I have

worked as a GTA in Quantity Foods Lab and since 199 1-95 in
Food Principles for the Dept. of Nutrition teaching future
nutrition and hotel and restaurant employees develop the
skills necessary to become successful professionals.

I plan

to return to my home country and develop a nutrition and
school food service program adequate for all school children.
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